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PREFACE- 


VALIDATIONSTATEMENT 

The Nimbus-T ERR NET, on 11A6/81, agreed that the first year ERB Master 
Archival Tapes are valid (the scientific algorithms represent our state-of-the-art 
knowledge and have been correctly implemented in computer code),~ providedthat a 
do c um ent be written summarizing currently kno w n anomaHesr for ds t r ft wtiow to 
-archive users* 

- POCPMENTTNFORMATION CONTENT 

This document-will provide necessary background Information to the scientific 
community for using ERB-7 Master Archival Tapes (MAT). Three separate 
documents are required to provide this information. Two are containedTn -this 
report. 

o MAT UserS Guide and as Appendix D,the MAT Quality Control for the-First Year 

The third, the MAT Tape Specifications Document, is in The Nfmbus^ Efe ser vatlon 
-Processing System Requirements Document #NG~13. 

.Most of the references listed in the text are only available from Dr. Kyle, the 
NASA NET team leader. Those available from most technical libraries are also 
given in the reference section. 
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1.0 INTRODUCTION 

L.L Content ofthis User's Guide 


The MAT User's Guide will describe the Earth Radiation Budget (ERB) experiment 
along wlth- a generaLdescr iption of the ERB instrument. The document will also 
include information on the contents of the MAT, the calibration, and the earth- 
locatioa. methods used in the production of the MAT. The User's Guide win serve 
as the principal document for using MAT data by the scicntiflo ccmmunity. The 
MAT Quality Control Document will be a supplement to the User's Guide and will 
contain a detailed description of the consistency of the format of the MAT and the 
scientific validity of the data on the MAT. These- descriptions will- be- done on a 
daily basis for each data -year. A third document will contain- the tape 
ap eeifleatioM far the MAT. The tape specifications document will provide the 
formatr-of-the-MAT-along with descriptions of the information- contained on the 
tapes. 


1.2 Background On Nimbus and ERB Experiment 

The Nimbus-7 spacecraft was launched on October 24, 1978 from the Western Test 
Range of Vandenberg Air Force Base, California by a thrust-augmented Delta 
Vehicle. The spacecraft is in a 955 kilometer sur.-svnchronous polar orbit. The 
satellite orbith as e q ua t o r crossings at close to local noon (ascending)and-midnight 
(descending) with 26.1 degrees of longitude separation. The orbital period is about 
104.16 minutes. The Nimbus-7 spacecraft is shown in Figure 1. 

The Nimbus-7 mission has afforded the opportunity to conduct a variety of 
experiments in the pollution, oceanographic and meteorological disciplines. It 
provides an opportunity to assess each instrument's o pe r a t io n - i n— the space 
environment and to collect a sizable body of data with the global-and seasonal 
coverage needed for support of each experiment. This mission also extends and 
refines the sounding andatm aspheric structure measurement c apabili t i es demon- 
strated by experiments on previous Nimbus observatories. There are seven 
experiments and one subsystem (THIR) aboard the spacecraft. 
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Figure JLNIMBUS 7 Spacecraft System 
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The Earth Radiation Budget (ERB) experiment utilizes an instrument very similar 
to the ERB^xperiment on Nimbus-6. The ERB-7 instrument began recording data 
routinely on November“16, 1978. The objective of the experiment is to determine, 
over time scales of a year, the earth radiation budget on both synoptic and 
planetary scales by simultaneous measurement of: 

o bicoming solar radiation 

o Out-going earth-reflected (shortwave) and earth emitted long 
wave radiation by: 

a. Fixed wide-angle sampling of these terrestrial fluxes at the 
^atellite^ altitude. 

b. Scanned- narrow-angle sampling of the angular radiance 

components. 

A second objective is to develop -angular models of the reflection and- emission of 
radiation from clouds and earth surfaces 1 * 2 ’ 3 . 

One purpose of th is -multi-instrument satellite was to allow data from two or more 
instruments to be used together to provide more information regarding the 
interaction- between- the sun and the earth's weather and climate. Some studies 
which include ERB data are: (I) The use of THIR cloud data in conjunction, with 
the ERB scanner data to develop bi-directional reflectance models for sunlight 
re f l ec t ed from -va ri ous- t a rg ctSr eg. high, middle, and low clouds, open-oce«r,snow 
and ice and various land surfaces^; (2) Data from the ERB NFOV channels were 
compared with co-located narrow-band (channel 5) data from the Coastal Zone 
Color Scanner to perform a cross-check on the inferred ERB calibration 
adjustments 3 . 

The ERB scanner operated on a two day on, one day off duty cycle (see-TSble-S- on 
page 47) from December 1918 - April 1979 due to interference from the LIMS 
instrument. When the LIMS instrument became Inoperative around April 1979 the 
ERB scanner duty cycle became 3 days on, one day off. This pattern continued 
until the ERB-7 scanner failed on June 22, 1980. A daily tabulation of the ERB 
scan mode history can pe found in the appropriate MAT QC Document. 
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1.3 Quality StatementorrMasterArchival Tapes (M AT? 


The ERB-7 MATs for-the~first year of data from November 1978 -October 1979 
have been processed by die Nimbus Observation Processing System (NOPS) at~ 
Goddard Space Flight Center (GSFC). The MATs contain calibrated 
radiances/irradiances and ra w digital data values for all channels, plus temperature 
monitoring data- ocbitaLaad-attitude data, and Digital Solar Aspect Sensor (DSASl 
data, hi addition- summarystatlst fees and informal" on are computed for each orbit 
and for the day. These tapes are then sent to the National Space Science Data 
Center (NSSDC) for archlving.TheNSSDC will then make the MATs available-to 
the scientific community. To assist the user in making maximum utilization of this 
data set, the EBB Nimbus Experiment Team (NET) has scientifically evaluated the 
MAT data. The NET analysis indicates that the data contained on the first-year 
MATs are of exceden t-qualityr ho w e v e r , sev er a l peculiarities of the data musthe 
properly understood^ order to-use it for scientific studies. The peculiarities of 
the data are explained in more detail in a later section of this document (see 
Appendix B) and also in the MAT QC Document- Information on the range of 
expected values for the digital count data and the irradiance/radiance data along 
with various other 'housekeeping" data are also provided in the separate MATQC 
Document. Monthly-Summary (MSI tapes containing all the. MAT QC data- and the 
orbital and daily summar ies from the first year MATs have been created to assist 
the ERB NET in evaluating- the- overall scientific validity of the MAT data. The 
MAT QC data represents a complete and detailed analysis of the MAT data and 
should be helpful to users of this data. 

Each MAT contains data which was calibrated by using the equations and 
coefficients developed by the ERB-7 NET team. These equations represent the. 
latest state-of-the-art technology available when the processing software was 
developed (1977-1980). The calibration history will be discussed in somewhat more 
detail in a later section of this user's guide. For a more complete description of 
the calibration algorithms and history the user should review references S through 
9. 
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The calibration methods used for some of the channels were not the optimal 
techniques for ERB-type studies- For example, degradation of the sensor (channel 
13), sensor memory of g^ge ewa s ling s cenes (ch a nne l 13 and 14) and heating of the 
dome- and sensor (channel _ 137'r4) j are not corrected for in the processing of the 
MAT. However, in producing the. solar and earth radiation budget products 
(SEFDT, MATRIX data sets) fmm the MAT’S several improved calibration 
techniques were used. For example, a solar zenith angle and time dependent 
Calibration Adjustment Table' (CAT)' is applied to channel 13 in the processings of 
the SEFDT and MATRIX date-sets. The calibration t e ch ni ques and equations used 
in the processing of the MAT are discussed in more detail iiv the Calibration 
Section 4.0 (on page 27) and in Section 3.4-3. & (on pages 21 through 26) on the 
Calibration Adjustment Tables. 
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2.0 OVERVIEW OF ERB EXPERIMENT AND INSTRUMENT DESCRIPTION 


The ERB instrument consists of on e- r adiomete r amt with approximate dimensions 
33 cm x 36 cm x 48 cm and a weight of 32.7 kg (Figure 2). The instrument 
measures radiation in 22 different op rsl channels. Ten solar channels (labeled 1 
through 10c) measure incoming solar radiation. Four earth-viewing channe’s (11 
through 14) with fixed wide-angle fields-of-view^(FOV) measure radiation from the 
entire earth disc. Eight earth -viewing -channels scan from nadir to horizon in 
several vertical planes with narrow-angle fields-of-view. Channels 15-18 measure 
short wavelength radiation while channels- 19-22 measure long wavelength 
radiation 8 . The spectral characteristics uf -the- solar, wide field-of-view (WFOV) 
and narrow field-of-view ( NFOV) - channels are^provided in Tables 1, 2 and 3 
respectively. Some additionalde tails on the solar, WFOV and NFOV channels along 
with a brief description on the. ERB. scan modes and data sampling rates are 
provided by Jacobowitz et ah (1973)and“Soule(1983h7> 8 


The following two journal papers provide_a. de^'iription of the Nimbus-6 ERB 
experiment and data and should beuse fill- for-general background information since 
both experiments are similar. 

o Jacobowitz, H., W. L. Smith, H. B. Howell, F. W. Nagle, J. R. Hickey, 
1979. The First 18 Months of Planetary Radiation Budget 
Measurements from the Nimbus-6 ERB Experiment. Journal of the 
Atmospheric Sciences, 36, 501 -5 c7. 

o W. L. Smith, J. Hickey, H. B. Howell, H. Jacobowitz, D. T. Hilleary, 
and A. J. Drummond, 1977. Nimbus-6 Earth Radiation Budget 
Experiment. Applied Op tier - 16^366-318. 

2.1 Solar Channels 

The ERB experiment measures the incoming solarradiation in ten spectral channels 
at the southern terminator crossing as the satellite orbits over Antarctica. The 
spectral intervals monitored by these channels are shown in Figure 3 along with the 
1971 standard extraterrestrial NASA curve. These bands were selected to provide 
meaurements of the "solar constant", necessary for earth heat budget 
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Figure 2 Earth Radiation Budget Sensor 
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TABLE 1 

CHARACTERISTICS QF ERB SOLAR CHANNELS 




00 


Channel 

Sensor (c) 
Type 

Wavelength Limits 
(pm) 

Filter 

Solar Irradiance 
(d) Air Ma« 
Zero (Wm -2 ) 

Gain 

Noise Equivalent 
Irrajdiance (Wpr 2 ) 

1 

N3 

0.2 - 3.8 

Suprasil W 

1370 

692.3 

1.77 

x 10-2 

2(a) 

N3 

0.2 - 3.8 

Suprasil W 

1370 

685.8 

i.ii 

* 

0-2 

3 

N3 

<0.2 to) 50 

None 

1370 

607.2 

a 

X 

n-2 

4 

N3 

0.526 - 2.8 

OG530 

970 

vh 

X 

h 

5 

N3 

0.698 - 2.8 

RG695 

679 

1339.4 

1.91 

f 

■ iH 

6 

N3 

ja.395 - 0.508 

Interference 

Filter 

206 

00 

ro 

-ij- 

^.58 

7 

N} 

Q.344 - 0.460 

H 

166 

17964.7 

5.73 

it IQ' 2 

8 

N3 

0.300 - 0.410 

f* 

109 

26985^3 

7.55 

* I0-? 

9 

K2 

0.275 - 0.360 


57 

9808,6 

0.94 

It 10-2 

IOC(b) 

H-F 

<0.2 to) 50 

None 

1370 

2791,0 

2.39) 

K I0- 2 


Notes: (a) Channels I and 2 are redundant. Channel I is normally shuttered and is open periodically 
to adjust value of Channel 2. 

(b) Channel IOC is a self-calibrating cavity channel added to Nimbus 7 and replacing a UV channel 
on Nimbus 6. 

(c) All arc types of Hppley wire wound thermopiles. 

(d) Values obtained from adjusted Nimbus 6 results. 

• The unencumbered l ; OV for all channels is )0 degrees; the maximum field is 26 degrees for 
Channels | through 8 and IOC. The maximum pOV for Channel 9 Is 28 degrees. 


• ' o 
>'• a 
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TABLE 2 

CHARACTERISTICS OF ERB WFOV CHANNELS 


Channel 

Wavelength Limits 
(pm) 

Filter 

Irradiance Range 
Anticipated (Wm* 2 ) 

Approximate 
Non-Amplified 
Signal Output 
(mV) 

Amplified 

Operational 

Sensitivity 

(Bits/Wm-2) 

Noise 

Equivalent 

Irradiance 

(Wm-2) 

II 

<0.2 to >50 

None 

-200 to +600 

-2.1 to 7.6 

1.707 

6,55 x 10-3 

12’ 

<0.? to >50 

None 

-200 to +600 

-2.1 to 7.6 

1.707 

6,55 x 10-3 

13 

0.2 tp 3.8 

2 Suprasil W 
Hemispheres 

Oto 450 

Oto {i.7 . 

2.276 

6,55 x 10-3 

14 

0.695 to ?.8 

RG<|95 
Hemispheres 
Between 2 
Supjasil W 
Hemispheres 

Oto 250 

0 to |.2 

4.096 

1 . ■ Ill, 

6^5 x I0-? 


Notes: ’Channels 1 1 and 1 2 are redundant channels. Channel 1 1 has black painted baffles and is used fpr in-flight calibration of 
Channel 1 2. Channel 1 2 has polished aluminum baffles similar to those pn Nimbus 6. 

• All channels have type N3 thermopile sensors. 

• All channels have an unencumbered FOV of 1 21 degrees and a maximum FOV of 133.3 degrees. Channel 12 has an 
additional FOV selection of 89.4 degrees unencumbered, 1 12.4 degrees maximum. 

• Output of these channels is a 3.8 second integral of the instaneous readings. 



TAPLE 3 

CHARACTERISTICS OF ERB NFOV SCANNING CHANNELS 














SPECTRAL I R RADIANCE (W cnf * 






computations, and of solar energy in spectral subd ivisions in the ultraviolet and 
visible regions where solar emission variability may occur and where uncertainties 
exist in present values of the solar emission spectrum. The "solar constant" 
channels 3 and 10c measure the entire solar-spectrtnn'fram-ff^nrto 50 um. 

2.2 WFOV Channels 

Earth-emitted infrared radiation and earth-reflected solar-radiation are measured 
with fixed, wide-angle FOV sensors. The four sensors each have an unencumbered 
FOV of 121 degrees and a maximum FOV of 133.3 degrees. From the Nimbus-7 
orbit altitude of 955 km the earth subtends an angle of 120.8 degrees. This angle is 
greater than that for the Nimbus-6 ERB bec ause t he- Nh nb us- 6'altitude is higher; 
thereby reducing the angle subtended by the earth. The - channel FOVb were not 
modified for Nimbus-7. 

The measurements taken by these channels provide s direct measure of the 
terrestrial flux passing through a unit area a t s a te l lite al t itu de. An integration of 
these measurements over the entire globe, together with the solar constant 
observations, provide a measure of the net radiation balance for the earth- 
atmosphere system. Measurements of the radiation flnxreftected'in the shortwave 
region (0.2 um to 3.8 um), in addition to those of the total earth radiation flux (0.2 
um to 50 um), permit separation of the planetary albedo and long vavr flux 
components of the observed net radiation flux. 

An earth flux channel (14) and a solar flux channel -(5) measure radiation in the 
0.698 um to 2.8 um interval enabling the planetary albedo to be defined for the 
spectral subregions below 0.695 um and above 0.695 um. These two spectral 
regions separate the total backscattered radiation into the molecular plus aerosol 
contribution and the aerosol-dominant spectral contribution. The separation is 
important for assessing the contribution of aerosols to any detectable variations of 
the earth is planetary albedo. 
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2.3 NFQV Scanning Channels 


Hie ERB also obtains measurements of the radiance of earth-reflected solar 
-radiation (0.2 um to 4.8 urn) from channels 15 throu g h- Tl^an d e arth -emitted long 
wave radiation (5 um to 50 urn) from channels t hro ug h- '27. These channels, 
which have a rectangular Instantaneous Field-of-V3ew(IFOV)-oM):2r degrees x 5.12 
degrees are designed to obtain a large number of angularly -independent views of 
the same geographical area as the Nimbus spacecraft—orbits-overhead. The 
orientation of the 5.12 degree width is in the direction perpendicular to the scan 
direction and the orientation of the 0.25 degree path is in the scan direction. As 
the scanner passes near nadir, 20 IFOV’s are integrated by the onboard processor to 
form a single So x 3.12c effective aperture. This drops to 10 IFOVh at a nadir 
angle of 35°, to 5 IFOV’s at 50« and to one IFOV at Sfio off nadir angle. The 
effective size of the earth footprints are indicated far Figure: 4A for several 
satellite zenith angles as viewed from the center ofthe footprint. The speed of 
the scan slows at increased nadir angles so that the dweTT tfme on an effective 
footprint remains constant. 

The ERB Nimbus Experiment Team (NEH has utilized the scanner data in two 
relevant studies. Stowe et al., 2 , 3 have constructed characteristic angular 
distribution models for a variety of reflecting surface conditions such as high, 
middle and low clouds, clear ocean, snow and ice, and various land surfaces. In 
addition, the NET is utilizing some of these models with the scanning channel 
observations to determine daily, monthly and s e asonal radiation budgets on a scale 
of about 500 km (ERB-7 MATRIX). This data set will also be available from the 
National Space Science Data Center (NSSDC) at the NASA Goddard Space Flight 
Center. 

2.4 Scan Geometry end Scan Modes 

The basic scan geometry of the ERB is shown in Figure- 4 B.- The five ERB scan 
modes are shown schematically in Figure 5. These scan modes permit the 
observation of radiation from various scenes over a wide variety of incident and 
emerging angles. Four scan patterns are a composite of long and short grids. A 
long grid in the forward direction is followed by a short grid in the cross-track 
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Figure 5 ERB Scan Modes. 
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direction and- then concluded with a Ion? grid in the aft direction. Scan pattern 
five is a composite of scan mode 3 followed immediately by mode 4, Scan modes 
1-4 obtain a maximum number of angularly independent views of a given 
geographical area. When the instrument is in one of these four modes of operation, 
the scan pattern is repeated every 112 seconds (7 major frames! or every=700-km 
along the subpoint trade. These four scan modes ensure Ore ability to obtain 
numerous observations in the principal plane of the sun, the plane in which the 
greatest angular variations in reflected sunlight occur. Scan mode 5, which- was 
designed to be the normal mode of operation to obtain maximum earth-coverage, is- 
repeated every 224 seconds or every 1400 km along the subpoint'track. Under 
normal operating conditions about 19 percent of the scanning data is lost due to 
space looks and gimbal motion of the scan head (see Section 3.3 on Data Quality 
Flags on the MAT). 

2.5 Data Sampling 

-Radiance observations from the NFOV scanning channels 15-22 are taken every 0.5- 
seconds, and irradiance observations every 4 seconds for the WFOV channels 11-14. 
The solar channels 1-10 are sampled every second. The EBB data, together with 
date from several other instruments, are grouped by the onboard satellite Versatile 
hibernation Processor (VIP) into data blocks consisting of 80x80 word- matrices- 
- called major frames (MF). Each MF contains 16 seconds of data. For each MF the 
ERB data consists of 32 measurements for each NFOV channel 15-22, 4 
measurements for each WFOV channel 11-14 and 18 measurements for each solar 
channel 1-10 plus temperature and housekeeping data. The data from the other 
instruments is not contained on the MAT. The scan patterns 1-4 each requme T MF 
TTI2 seconds) to complete and scan pattern 5 requires 14 MF (224 seconds) to 
complete. 



3.0 CONTENTS OF THE MAT 


Hie MAT contains calibrated radiance/irradiance data and raw digital counts for 
all 22 channels. Temperature monitoring data as well as orbital, attitude, scan 
-encoder and Digital Solar Aspect Sensor (DSAS) data are also provided. The tape 
—also contains information on the data quality of the radiance/irradiance 
measurements, temperature measurements, and DSAS data. These quality flags 
are discussed in more detail in Section 3.3. In addition, the locations on the earth 
of both the WFOV and NFOV data are also provided. These data are arranged such- 
that 16 seconds, or one major frame (MF) of data is contained in a logical-record. 

The orbital and daily summary records contain summary statistics and information 
on the orbit and-day. Each of these records is also contained in one logical record 
on the MAT. 

A header record containing information on the MAT day, generation date, and 
-algorithm version-number is found at the beginning of the tape. This he ader r e cor d 
appears on the MAT two times and constitutes one file. The logical and physical 
records containing the MF data, orbital and daily summaries constitute a-second 
file (there are two logical records in each-physical record). ACa lib ration 

Adjustment Table (CAT) is contained in the third and last file on the tape. For 
more completer-information on the specifications of the MAT it will be necessary- to 
review the MAT Tape Specifications Document 9 prepared by the Nimbus 
Observation Processing System (NOPS). 

3.1 Description of Radiance/irradiance Data 

The raw digital count values for all channels are provided for each-MF-of-data-on- 
the MAT as follows: 

o Solar channels 1-10: One observation for each channel per 

second, 16 observations times 10 channels per MF. 





o WFOV channel, U-14: One observation for each channel every 4- 
seconds, 4 observations times 4 channels per MF. 
o NFOV channels 15-22: One observation per channel every half 
second r 32 observations times 8 channels per MF. 

The calibrated irradiance /radiance data for WFOV channels 11-14 and- N£GY 
channels 15-22 are also provided on the MAT with the same observational 
frequency, as the raw digital counts. 


— 3.2 - Description of Orbital and Daily Summary Data 
- 11 16 - in format ion contained in the orbital summary record is summarized as-f allo ws r 


o orbital track information, e.g. time of orbit, terminator crossings, 
o instrument status summary 

o Average MF irradiance at the solar peak and at the other 4-solar 
time intervals for channels 1-1 Q 1 . 
o Average counts at solar peak for channels 1-10. 
o Statistics for the 80 temperature monitors (minimum, maximum, 
mean and standard deviation), 
o Channel 11 and 12 calibration and shutter statistics 


The information contained in the daily summary record is summarized as follows: 

o Times and dates of first and last orbits of day 
o Calibration slopes and intercepts for channels 11-12 
o Orbit numbers contained on the MAT 

o Sensitivity factors for channels 1-10 

o Scan statistics 

o Statistics for normalized solar irradianees 

o Statistics for electronic gain ratios and go/no go net count ratios 

The-solar peak, T 0 is computed in MATGEN by locating the two maximum count 
valuer in= the orbit for channel 2 and then finding the relative minimum count which 
occurs between these maximums. The other 4 solar time intervals are T 0 +13 
minutes and T 0 +26 minutes. 
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£3 Descriptions of Data Quality Flags 


The data quality flags are turned on (bit = 1) when the data is taken in a ''data 
-quality-loss interval" and set to zero (bit 5 0) when the data is not taken in 
''data quality loss interval." The MAT contains "data quality loss flags^ fo r t fr e- 
Tollowing data for each major frame; 

o WFOV channels 11-14 observations (16 flags) 

o NFOV channels 15-22 observations (256 flags) 

o Solar channels 1-10 observations (160 flags) 

o DSAS Alpha and Beta angle (32 flags, lo flags) 

o Platinum Temperature Monitor (48 flags) 

o Thermistor Temperature Monitor (80 flags) 

* 

In the first year MAT data set, ephemeris errors originating on the Image Location 
Tape (ILT5 resulted in- the occurrence of undefined subsatellite point (SSP)- 
-locations for a small number of major frames on several MAT’S. The "d ata qu a lity- 
loss Interval" flags for all channels, the alpha and beta angles and the temperature 
monitors were aU set to one for the affected major frames. The MAT QC 
Document contains additional details of this problem as well as the specific MAT'S 
- - w hi cirar e affected by this problem. 


It Ls also important to note that MATGEN processing (generation of a MAD does 
not reject any t>ad" data from the MAT, it merely labels the data through these 
data quality flags. 

Field-Of-Vlew (FOV) locations on the earth for the ERB scanning channels contain 
fill values when the FOV is undefined. The latitudes and longitudes are set equal to 
222.22 (22222 is the actual vaije on the MAT, scaled by 100) when the following 
^conditions occur: 

(1) FOV is over horizon (this typically occurs about 7 percent of the 
time for a day). 



-Gtmbal motion of scan head (this occurs for 26/224 scan- head 
positions or about-11.6% of the time for a day). 

(3) When the FOV on the earth is undefined due to ephemeris errors 
stemming from -the ILT. hi the first year MAT data set, this 
occurs on 5 MAT’S- and only for a small number of major frames of 
data on each tapes 

'This results in, nominally, 19“ percent of the scan data (channels 15-22) for a day 
.being unusable. The actual radiance data on the MAT is not set to fill values. The 
filtvalues for the-latitudes and longitudes serve as a flag for screening this data. 

TheTOVlocations on the earth for the WFOV channels 11-14 and for the SSP 
latitudes and longitudes for each major frame also contain fill values of 222.22 
(22222 on the MAT, scaled by 100) when the FOV is undefined. For the WFOV 
irradiance data this occurs when there are mislocations due to ephemeri3 errors 
stemming from the ILT. (See MAT Quality Control Document for the specific days 
“ and orbits where-this problem occurs). 

3;4~ Calibration Adjustment Tablet CAT) on MAT 

^'Ihe,CAT-ia- provided in the thirdLfile on each MAT. The adjustments for each 
channel in the CAT are not applied to the irradiance /radiance data on the MAT. 
These adjustments- are performed hi the various level-2 products such as SEFDT 
and MATRIX for all channels except channel 13. hi addition, a solar Jenith angle 
and time-dependent CAT for channel 13 is applied to the MAT irradianccs in the 
SEFBTaiKfelWATKIX processing. This varying channel 13 CAT does not appear on 
any-of“the first year MATb 1 . The data contained in the CAT on the MAT is as 
follows: 


1 The- channel 13- CAT is available on the SEFDT or MATRIX tapes which are also 
available from the NSSDC. The basic data used as input for the generation of this 
CAT are provided in Table 4 (pg. 23). 
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Adjustments vaKd from: 11-6-78 to 11-21-79 
CAT generated onr 08-11-80 


Adjustments: 

Slope 

Intercept 

Percent Uncertainty 

Channel! 

US 

0. 

1.0 

Channel 2 

1.0 

0. 

1.0 

Channel i 

Ufc 

0. 

1.0 

Channel 4 

un 

0. 

L0 

ChanneTT 

or 

0. 

1.0 

Channel 0 

1.0 

0. 

2.0 

Channel 7 

1.0 

0. 

4.0 

Channel 8 

1.0 

0 . 

6.0 

Channel-9 

1.0 

0. 

9.0 

-ChanneFtOe 

1.0- 

0. 

0.3 

Channel 11 

i;r 

6.0 

2.0 

— Channel-12- 

1.0 

0. 

2.0 

-Ghannekl2N 
Channel 13 2 * * 

li04 

1.05 

10.0 

-3.0 

2.0 

2.0 

-Channel 14“ 

n(n 

-3.0 

2.0 

Channel 15 

0.91 

0. 

2.0 

Channel 16 

0.87 

0. 

2.0 

Channel 17 

0.92 

0. 

2.0 

Channel-18^ 

0.83 

0. 

2.0 

Channelise 

1.0 

0. 

1.0 

^CfianneE2tF 

lilt 

0. 

1.0 

i Channel Z1 

1.0 

0. 

1.0 

: Channel 22 

1.0 

0. 

1.0 


3.5 Channel 13 Calibration Adjustments 

A solar zenith angle and time-dependent calibration adjustment has been developed 
for-the -WFOV channel 13 by the ERB NET and is outlined in a report by Dwivedi 
(1982). 10 This data set was later used to generate a varying channel 13 CAT (CH13 
CAD which is applied in SEFDT and MATRIX processing. The data consists of a 
slope and Tntercept adjustment for 6 solar zenith angle ranges computed for 13 
ERBcycIesTrom the first year MAT data set. The adjustments provided in Table 4 
-are-given-for-the-12 days which represent the mid-point of the ERB cycles used. 


2 Original channel 13 adjustment; see footnote 1, p. 21. 

c Cavity Radiometer 

N when iir itsu i ar r o w FOV mode. 
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Table 4 i 

CHANNEL 13 cIlIBRATIO^ ADJUSTMENTS^ 

T " ' I I i--4— n ‘i ’| ‘ 

SCALAR ZENITH ANGljE RANGES 


DATE* 

90O-«i 

SLOPE 

IK 

INT. 

1 

80°-30<! , 
SLOPE IN j. 

I 

SLOPE 

INT. 

SLoSpB^ INT* 

30<f-006 

SLOPE 

INT. 

otop|^° 

wjr. 


November 70, 1(70 

1.047 

-5.7 

1.077 

0.4 

4-032 


1.024 

-M 

1.041 

- 4.0 

1.043 

-5.0 


December 7, 1970 

1.040 

-3.7 

1.037 

-0.3 

1.023 


1.033 

-3.0 

1.040 

-7.7 

1.040 

-7.4 


December 14, UH 

1.057 

-4.6 

1.036 

-M 

1.030 

•7si 

1.047 

-*.♦ 

1,000 

-0.4 

1.000 

-0.4 


January 1, 1070 

1.05$ 

>3.3 

1.077 

4,5 

1.040 


1.021 

0.7 

1.043 

-3.4 

1,047 

-5.7 

»- c 

February 3, 1070 

1,069 

j 

>4.7 

1.074 

<t‘ 

1.031 

1.5 

1.055 

-M 


-3.1 

1,627 

-14 


March 10, 1070 

1.076 

>i3 

1.004 

-4.0 

1.045 

1.9 

1.041 

0.0 

1.047 

-1.6 

1.047 

-2.2 

O T* 

April 77, 1070 

1.006 

-1.3 

1.077 

-0-2 

1.050 

2.1 

1.034 

3.0 

1.050 

-3.4 

1.040 

-1.7 


May 31, 1970 

1.119 

•7.6 

1.047 

6.3 

1.044 

3.2 

1.042 

1.0 

1.003 

-3.0 

1.030 

-4.2 

rO 

July 7, 1970 

1.113 

•0.3 

1.057 

3.1 

1.050 

3.2 

1.057 

0.9 

1.000 

-4.1 

1.004 

-3.0 

Cle * * 

August 17, 1070 

1.110 

-|.5 

1.059 

3.7 

1.052 

3.3 

1.032 

4.7 

1.003 

-0.5 

1.074 

-4.3 

* * 

* r~ : 

September 17, 1070 

1.099 

-4.5 

1.070 

1.3 

1.051 

4.2 

1.047 

3.3 

1.004 

-2.1 

1.004 

-3.0 


October 17, 1079 

1.070 

-7.0 

1.065 

2.1 

1.002 

1.3 

1.050 

1.0 

1.070 

•3.0 

1.000 

-4.7 

November 13, 1979 

1.071 

-O.I 

1.059 

2.1 

1.044 

4.0 

1.037 

3.0 

1.056 

- 1.0 

1.030 

-4.9 



•The date represents the center of the ERB cycle for which the correction* rfvould apply 


1 Owivedi, P.IL, 1932. EHB-7 Chaiwcl 13 Sensitivity Studvi November 1970-Qcttber 1*71. Prepared for 08FC by Reaetroh and Dat* 
Systems, toe., under contract NAS 5-26123. 



"The actual channel 13 CAT was generated by performing a bilinear interpolation 
cn the daily values of the slope and intercepts for each of the 6 solar zenith angle 
ranges provided. Theresult is a first year channel 13 CAT containing 201 slopes 
-and-intercepts (-LQQ° te + 100o r fo one degree increments) for each day. For those 
angles-exceeding +100 degrees, the value at the extremes is used. The adjustment 
factors are alsoassumed constant within a day. 

The channel 13 CAT for the first year is contained on the SEFDT and MATRIX 
tapes and can be -made available from the NSSDC when ordering a MAT. The 
specifications of the -format of the channel 13 CAT contained on the SEFDT tape 
can be found in the SEFDT Data Userfr Guide. ** 

3.6 Extraction of Data From the MAT and Application of Calibration 

Adjustments 

Parameters can be extracted from the MAT in the following manner 1 : 

1. Position MAT to first file and read in header record consisting of 630 -8 
bitJwords. 

2. Position to file two and read in a physical record consisting of 6732 - 16 
-bit- word&r— WRhin-each physical. record there are 2 logical records. Each 

logical record consists of 3364 - 16 bit words, with the last 4-16 bit words 
spares. A logical record can either contain a major frame of data, an 
orbital or a dauy summary. If a physical record from the MAT is read 
into a 16 bit array of length 6732 (MATPR) then each array position 
co r respondato^a word in the record. In general, each word corresponds to 

a parameter_ in_the record (there are some exceptions, e-g. satellite 

altitude is given in two words or 32 bits). 


1 The- methodology described here has proven to work efficiently on the IBM 360/91 
and 3081 at GSFC. ~-Hris recognized that various other methods are available 
depend u ig on the computer system used. 



3. ..Assignee, pointer, to-identify the logical record within the physical record. 
The first position in the array MATPR (0+1) corresponds to word one, 
-togf c a H r e co rd-one. The array position MATPR (3364+1) corresponds to 
wordone,_.logical record two. Similarly: 

MATPR (0+2) MATPR (3364+2) 

MATPRXO+3) MATPR (3364+3) 

MATP RiO+3 3 64) MATPR (3364+3364) 

-4i~De t er min e- * th eological- record type '(he. major frame, orbital or daily 
_ summary)--by=ex ami n in g - the second 16-bit word in the array (MATPR(0+2), 
M ATPR(3364+2)). The-logical record identification is contained in bits 9- 
14 (from the right) of the word. By using a bit manipulation routine these 
— -6-b its can b e isolated ~ a nd~the type oflogical record identified 

5. After identi fying- die record type, refer to the appropriate record format 
— in-the- MAILTape^Sbecificatlons Document to locate various parameters of 
inte rest .-Some examples are the following: 

a. Channel 13 irradiance for a major frame, 4 observations (N=0, 3364 
and-denotes the logical record number within the physical record): 

- MATPR (N+2455 to 2458). 

b. &ib satellite , points latitude and longitude, 4 each for the major 
frame: 

- latitude: MATPR (N+59 to 62) 

- longitude: MATPR (N+63 to 66) 

c. Channel 16 radiances for a majorframe, 32 observations: 

- MATPR (N+2503 to 2534) 

d. The average counts at the time of the solar peak, T 0 , for the solar 
channels 1-10 from the orbital-summary: 

-MATER-(N+45 to 54) 
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Application of Calibration Adjustments 


1. The calibration adjustments for all channels 1-22 consist of a slope (Ai> 
and anintercept (A^T which are related to the irradiance/radiance (0 on 
thcMAT by- th e -following equatiorr d* is the calibrated or corrected 

^firadfagie ^ ra diBn ce y r 

l^ 3 Ai I + A2 

2. For example, the corrected radiance-(I*) for a channel 16 observation 
(I|g) is as follows: 

=0;87ll(f + ® 

where A 2 = 0 in this case. 

The- values for Ai, A 2 are found in Section 3.4 of this document or in the 
third file on each MAT. — 

7. "The correcledTrradiance for channel 13 requires Identifying the solar 

I 

zenitlranglirforthe-Tnajor-frame, and the day corresponding to the data.- 
Wlth this information the values for A*, A 2 can be found in the channel 13 
CAT byLutilizing_a_lookrup table method. 
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4.0 CALIBRATION 


Hie information contained in this section is summarized from references 12 and 13. 

here represent data from many sources. For 
: and-eonstants it will be n ece s s a ry 

t or tefer^to theacrtwo- do cumcn te i - 


-4.1 — Pre-LaunchGalibration 


4.1.1 Solar Channels 

~T!te-pre' i Iaunch calibration 'for' the solar channels consists of a number of absolute 
-comparisons^and transfer operations- Hie reference for the absolute calibrations is 
the new World Radiometric Reference (WRR) scale which is embodied in a number 
of self-calibrating cavity radiometers. Channel 10c of the Nimbus-7 ERB is itself 
such a device. Thisnewscale can be referenced to previous scales such as the 

hit er natlonal PyrheBometric-ScaleflPS i%6). 

i. 

'Ihe-four-major-solar-channels"(l?2i3 and lOc) have been directly compared with 
— self-caliu.':>tingcavity instruments of both the JPL-FACRAD and Eppley model H- 
F types. The PACRAD employed in this program has been an Eppley manufactured 
version (serial number 11402). This unit has been involved in a number of 
comparisons. Including International Pyrheliometric Comparison IV (IPCIV). 

For transfer ngftratinM-iimftii y-empioytng - a solar simulator as source, Normal 
&icidence Pyrheliometers (NlE) of the ERB reference set are employed. The two 
devices used for the solar channel comparisons bear serial numbers 12016E6 and 
120I8E6.Both of these are also traceable to the WRR. 


channels (4, 5, 6,7, J and 9), the NIP was fitted 
witlr a "filter wheel containing filters matching the flight set. The incident 
irradiance- is calculated usings the measured irradiance and the appropriate filter 
factor-for 
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The ERB Reference Sensor Model (RSM), which is a duplicate of the flight 
-instrumentsrelative- to thesolar-channels, has been employed as a transfer and 
ohecking-d&vicethrnughoiit-lhe^Nimbusr-a and -7 calibration programs. This device 
^is-bejng—n^intaii^Tdnj^tda'^ttrrtiTice calibrations as" required. An vacuum 
calibrations of the Nimbus-6 and -7 ERB solar channels can be referenced through 
theJlSM-as-well as-many of the ealibrations performed at atmospheric pressure. 


It shouldbe noted that the solar channels are not calibrated during thermal vacuum 
testing of the spacecrafts— Their-calibrations are checked during an ambient test 

— arerexp ressed^ ln^unlta^of^Counts/Watt/meter 2 (C/Wm* 2 ), relating the on-sun signal 


output to the Incident extraterrestrial solar irradiance in the pertinent spectral 
band of the channel. 


4«Ul ~reFOV- Ghannels^li-l'fc 

I 

Hiere-are-longwave— and-shortwave~ calibrations of channels 11 and 12. Hie 
— longwave-calibrations-are-performed during thermal vacuum testing with a special 
blackbody source referred-to as the Total Earth-flux Channel Blaokbody (TECB). 
Hie source- is a double cavity blackbody- unit designed for calibrating channels 11 
and~12- after they are mounted on the ERB radiometer unit. It operates over a 
temperature range of 180 OR to 390 or with an apparent emissivity under test 
conditions in a vacuum of 0.995 - or greater. Temperatures are measured and 
controlled to an accuracy of-0.1°C during these calibrations. These calibrations 
are performed during both instrument and spacecraft level testing. Hie entire FOV 
of^the channels'fi - filled by the TECB including the annular ring which normally 
views space in- the -angular-element between the unencumbered and maximum 
FOV*s. Channel 12 was also calibrated Tor shortwave response by normal incident 
irradiation by the solar simulator while the instrument was in vacuum. Hie 
cefecence-NIP-was employed as the transfer standard during this calibration. 
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Channels ! 3 and 14 arecalibrated for response within their respective spectral 
bandy only. These tests were performed in the same manner as the shortwave 
calibratiorvof- channel-12. For -channel 14 the re f e r en ce NIP is fitted with a 
matching RG695 filter (as for channel 5) in order to isolate the radiation to its 
proper spectraTband. 

An angular- response scan is performed on each wide FOV channel in order to relate 
the-nocmal incidence calibrations described above to the overall angular response 
of the channels. 

-4.1. 3 Shortwave NFOV Channels 15-1EL 

These channels are calibrated for radiance response by viewing a diffuse target. 
Three methods have been employed. These are: (1) the viewing of a smoked 
magnesium oxide (or Barium_sulphate)_plate which is irradiated by the solar 
simulator; (2) exposure in a diffuse hemisphere illuminated internally by tungsten 
lamps, and:(3)viewing a diffusing sphere from outside. The last method employs 
the "Ho vis ^Sphere" as the source. For methods (1) and (3) the reference 
instrument is a high sensitivity NIP calibrated in terms of radiance. The second 
method^emp l o ys ^ a* py ranome te r~ as ~ sr refe r enc e instrument. Differences in the 
results obtained by the various methods are still under investigation. The 
sensitivity values selected _for_ use are an average of methods (1) and (3). 
Unfortunately these tests can only be performed at atmospheric pressure while the 
scan channel performance is superior in vacuum. 

Another calibratiorv-of-these-channels-is-the in-flight check target. With the 
channels in the shortwave check position.(viewing the scan target) the instrument 
is irradiated by the solar simulator beam. This test is performed at normal 
incidence when the instrument is in a- vacuum with one of the NIP'S as a 
reference. In air the instrument is similarly calibrated at a number of angles both 
in elevation and azimuth -to obtain the angular characteristics necessary for the 
reductioirofin-flightshortwav^check operations. 
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4.1.4 Longwave NFOV Channels 19-22 


These channels arc calibrated in vacuum-at-both-the instrument and spacecraft 
leveLthermaTvaeuuxn tester "Ihesensors viewa special blackbody source called the 
longwave-sc anning ^ ^nnef blacitbody CLWSCB) which haa a separate eavity source 
for e ach- r eh anneK— ^ ^Hre-procedUre is straightforward and covers- a range of 
temperatures covering the complete range of in-flight measurement possibilities. 

4.2 In-High t Calibration 

In-flight calibration of the main solar channels^utilizes channel FOe, a self- 
calibration channel using the cavity heater actlvated by the GO/NO GO heater 
command^ -hr addition the degradation of channel 2 is checked by an occasional 
comparison with channel 1. Channels with filters do not have a direct method of 
optically -checking their^calibration and therefore must rely on whatever 
correlations are made with-the main channels. 

i 

All the thermopile channels are equipped with a GO/NO GO heater which is used to 
check for response during pre-launch activities to assure that the channels are 
functioning. The' heater_can3e>use<H i r fli gh t as a rough- check for all channels 
except 10c. Also, channels 1 through 14 are equipped witkan electrical calibration 
which inserts a precision voltage at the input- to the entire signal conditioning 
stream. While the electronic calibration cannot be used to infer sensor or optics 
changes, it ensures against mis-interpretation of an electronic problem* 

Channel 12 reUe& on the stability=ofLthe-normally=shuttered matching channel 11. 
Channels 13 and 14 have no inherent in-fligh t- oallb ra tion- capab ill ty and they rely 
on occasional looks at the sun during the spacecraft transitions to aid in assessment 
of drift or degradation. For thisrnission,aspaeecraft pitch maneuver is required. 

Channels 15 through 18 are checked using, the shortwave scan channel check target 
as previously-described* Ihey also-view spaceasa "zero radiation" reference to 
evaluate offset. Tfre^ong wav e scan channels can view space or the on-board 
reference blackbody; They share the only true in-flight calibration capability with 
channel 10c. 
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4.3 Post-Processing Data Checks 


Additionalcalibratiorrcheckshave been performedon the ERB-7 data after it has 
been process edlntolocated radiance data, These checks include the following: 

CD — ComparisorrbetweentheWF 0 V and NFOV data to determine an 
adjustment to the original, calibrations based on the in-flight 
calibration of channels 19-22. 

(2) Estimation of the channel 13 irradiance by subtracting channel 12 
n i ght v alues from charnel 12 day values when they are observed 

over-a-uniformly^emitting surface (e^. Pacific Ocean) 1 

— (3) — Comparison of channel 11 and 12 when both are not shuttered. 

_C4) — Analysis of .data taken di iring spacecraf t pitchrup. maneuvers that 
allaw-the..WFQVchannelS-toviewthe sun directly. 

(5) -As-part of the ERB-6 reproce..tg, ERB-6 WFOV data were 
compared with the ERB-7 WFOV data ("truth") for orbits that are 
approximately-co-located 1 ^. — 

4.4 “ Equations- for- Converting Counts to Radiance/Irradlance 

For all ERB channels the slope and intercept values of the equations used to 
c onv ec t^coun ts ^ t o- rad lane ea ■■ ^e r e r o&tgined"flroTir regressions -based on either 
operational or laboratory measured data. These data were taken in a vacuum 
chamber with the complete sensor— system viewing a temperature controlled 
blackbouy radiation emitting target. 

For the Infrared scanning channelrfr 9 through Tfha. completely different radiation 
detection technique- wasused. — fri thesecasesintemal blackbody radiation and 
earth radiation were altemately viewed producing an alternate pattern of radiation 
flux on the detector. Thus the detector responded in AC fashion to the difference 
between the- blackbody radiation and ifte earth radiation. This relationship was 
linear for a larga range of radiances and is-given-in equation (9). 
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The radla tion' produced by the earth/atmosphere as a function of wavelength is 
different from that produced by_ablackbody, Thus, detectors having a physical 
filter in the radiation path or having a response which varies as a function of 
wavelength wiUhave a different response-to-earth/atmosphere radiatiorr than they 
had in blackbodjr radiation measurements. This difference rnu^t be theoretically 
determined and used in the data^processing-streanw- 


A theoretical convolution of both the blackbody_an<Learth radiances through the 
long wavelengtltfiltetproduced'the-coefficients given in equation (13). Using this 
equation the- measured^ ear thirrad iancewaede ter m ined. The effects-of the large 
change in sensor detectivity as a function of wavelength on this theoretical 


A characteristic of all past satellite sensors which has-not been included in these 
algorithms is the effect of contamination on the optical transmittance of the 
sensors. Its filtering effect on the sensor syste nr becomes increasingly important 
as the wavelength 


Because of various problems, some_af-which-are=discussed above, the pre-launch 
calibration algorithms didt_not_prove- adequate- in providing accurate in-flight 
radia n cegrandsirradiancesnfrom the earth viewing channels (11-22). Post-launch 
algorithms had to be developed. These include filtered to unfiltered radiance 
corrections_for-channels-19-22 r correetiocrof- thechanneri2 geometric view factor, 
channel 13-13 adjustments and a bias shift of channels 11 and 12. 


Only the channel V&-2E corrections and the channel 12-geometric view factor 
correction weremadrin-MATGENr~The~other post-launch calibration adjustments 
are found in the-various-level-2-products-such as^SEFDT and MATRIX. The 
following equations were those used iir the processing algorithms for the ERB-7 
sensor channels, -Further details of the calibration of the ERB-7 sensor can be 
found in references 12, I3=and 15. 


EKB-7 Equations 


Solar Channels"! -10 

For channels l to-9-the-following-ls-used:- 

TT=tV^'VQ^v- J f(T§r (1) 

KTb) = 1.0 + 0.01 A (Tb - raWC) (2) 

where. 

H = Solar irradiance (watts/m 2 )- 

V = Average on-sun counts 

V Q = Average off-sun counts 

Sy = Channel sensitivity at 25°C (counts/watt m -2 ) 

A = Temperature correction coefficient (% per °C deviation 
from 25°C) 

TB ^Thermopile base temperature (°C) 

The equations used to convert counts to irradiance -for channel 10c, a self- 
calibrating cavity thermopile! are: 


%2 


Hiqc- 3 - -EnpOf/SpCT)- 


(3) 


r, _ r, Ef-13) + Ef+13) 

“m.“ *os 

2 


(4) 


Sp(T) = Sq + STh 


(5) 


where 

HlOc 

Cf 


Eos 

E(+13) 


= channel 10c irradiance (watts/m 2 ) 

= channel 10c correction factor for aperture area and 
nonequivalenceCm* 2 ^ 

= Average channel lOe on-sun counts 
= Average channel 10c counts at +13 minutes from on- 
sun-time. 



So 


= Power sensitivity zeroTeveTfcounts/watt) 
-Powersen?! iivity slope (counts/wattr°C) 
-Channel lOcheat sink temperature (°C) 


WFOV Channel 11-14 

For channels II and 12 the following equation is used: 

H t ♦ F f =[AW-— e-^^oT- 4 +^— Cj^F^-o(T^+1c*'V)^] (6) 

where 

Combined Target irradiance (Watts/m 2 ) and target 
below) 

A W = £ffective“irradiancerreceived:by-Thermopile-(Watts/m 2 ) 
e = Emissivity of the FOV stop 
F s ^Configuration factor of FOV stop__ 




T-s-Te mperatu rgJof^tlreFOV~stop~tR)~tTh ermi st e r value) 

C D = Emissivity of the thermopile 

F p = "Configuration factor of the-thermopile 

T d = Temperature of the thermopile (K) (Thermister value) 

k = Correction factor for the the thermopile surface 
( K/count) 

At ^Thermopile output Tcountsf 

The equation developed for A VrfbFERfl-T isr 

A w _~ V— [ Vp~^~b(T 25°C)] - 
a (T - 25°C)- 

where 

V = Z.ero o£fset-in counts at 25°C 
o 

b- 2 erooffsettemperaturcooefficient(coants/°C) 

T = Module temperature (°C) 
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• F_ = 

configuration factor tsee-3 
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s = Cfoannel-sensitivity-at^Sb^feounts/wattsm" 2 ) 
a -=-SensitMty-temperatUFe-co€fficIeafc(couats/watts m“ 2 /°C) 

For channels 13 and 14 the following- equation. i.*msed?_ 


K r = Qt-Yj/s! (ft 

s! =s__1.0 + <0.0U(AXljk-25°d:- (8) 


where 

Ht_ = Target irradiance (Watts/m 2 ) 

Y- = Channehoutput ; (counts)— 

V 0 =^Channeloffset(countsi3eterminedata25 0 C sensor 
temperature) 

a 1 " —Corrjctedchaniiet ~se ni;i t tvity» (c o unts /Watts m~ 2 ) 


s -~Channelsensitivityiirv acuu m-J t~25°C 

A = Channel sensitivity correction factor (?&-per °C deviation 
from 250c) 

Tb ^Channelthermopiile _ base"temperature( 0 C) 


NFOV Channels 15-22 


For scanning channels-15-through-18-the-ERB-7-equations for converting counts to 
radiances are the same~as~thGse given above for-fixed earth flux channels 13 and 
14, except that the units for s' are-(eounts/Watts m -2 sr“*). 


For scanning channels 19-22 the following equations are used: 

n T = N m + ao + a l ' V O) 

where 

N m ~module^compated”filteredradiance^CW'm“ 2 ster -1 ) 

a 0 = channel intercept (V - m‘ 2 ster -1 ) 

ai = channel slope (Wrrr^ster -1 /count) 

V -channel outputr(counts) 
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Coefficients ao-and sli were determined from early in-flight calibrations using pre- 
flight thermal-vacuum-calibratfons-as-a guide. 



N m = exp (A 0 +Ax ln(t)_+ A 2 WT) 2 + A 3 ln(T) *+ A 4 ln(T) (10) 

-Here the-coeffleientaAi^ls O , - 1 ,^. 4 - a re^determined prior to-launch for 

the temperature ranges 50K-%50GK r -200K-298K-and-298K-400K and are given in the 

ERB-7 MATGEN. 


If the filtered radiance reading^fr om the channel is 'less than or equal to 30.0 
W/m 2 sr the unfiltered radiance (R) is computed using the Stefan-Boltzmann law as 
follows! 



-wheret- . 

Rf - filtered radiance (Watts/m 2 srXin MATGEN Rf = Nj) 

-R- = unfiltered radiance (Watts/m 2 sr> 

T = equivalent blackbody temperature (K) (see Attachment 0) 
o = Stefan-Boltzmann constant 

A n = regression coefficients determined as indicated in ref. 12 


Thus, knowing the filtered radiance and the regression coefficients, the unfiltered 
radiance can be computed. 

Different sets of regression coefficients— are used -depending on the filtered 
radiance value. The regression coefficients for equation (12) for the two ranges of 
filtered radiance values(Rf)is given by: 


for a range of 0.005 <_ Rf<17^ Wirt^sc -1 
A 0 - 4.68705 
Al - 2.03572x10"* 

A 2 = 4.14465 x 10“^ 

A4 --5.80911x1 0^5 


for a range of 17.5£Rf 130.0 Wni^sr" 1 
A 0 = 4.68888 
Al = 2.00549 x 10-1 
5.78289 x 10-3 
-Aj-^ -1.18646 x lO* 3 
—*4^1.63483x10-4 


Sev eral speci a l o a s e s a p p ly t o - t iltexettzadiancea less-than 30.00 W/in 2 - 
sr). 


If Rf £ 0, JRf { is used in theconveraionformulaandthe resulting 

unfiltered radiance is multiplied bjj--1.0. 

If Rf < -3. OWm^sr'^the unfiltered radiance is set "out of range". 

If 0.U < i Rf | < 0.005 the unfiltered radiance is set equal to the 
luterearaawnce. 

For telescope readings or the” filtered earth irradlanee (Rf) greater than 
30.0 Wm"2*"l the unfiltered radiance is computed usingthe formula: 

R = b 0 + bj Rf — 

where: 

b 0 = 8.8584 Wm?sr^l 1 

bi = 1.2291 • 

InMATG£N _ Rf = 

If the fll tered ? radianc g ns^^rea t g i’~ r than ~ 3 0 0 .'O ^WTn ^a r> l :L -Ore unfiltered 1 
radiance value is set "out of range". 


ERB-7 Coefficients 


The ERB-7 values fo r S y an d A iis ed4 n ^ quations^(l ) ent^ (2) ^ o c rChannels 1 through 
9 arer 


CHANNEL 

Sv 

A 

1 

1.299 

+0.07 

2 

1.275 

+0.08 


1.214 

-+fc08^ 

4 

1.719 

-HJ.07 

5 

3/424 

+0;06 

6 

6.931 

+0.07 

T 

'91588 

+0.03 

8 

12.715 

-0114 

9 

30.170 

-0.11 



For solar channel 9 a correction term of 34-counts Is addedtoTo- 

The constants used for the ERB-7 channel TOe equations (3): and (5) calibration are: 

CONSTANT VALUE 

Cf 19.9970- 

a,- 25.6020 

S CU-Q1S34 


The constants for the EEE i 7 channeIs lI-andT2'foreqtiat{on-{5)TBrer 
CONSTANT VALUE 



^07965 

0.977 

0.0031 


CONSTAT 


a 
Vo 
b 

fd 

?s 

ft 

NOTE: For channel 11 and I2(W), F s is equal-toU and Ft = F<> 

The constants for ERB-7 channels 13 and 14 for equations (?Vand(8) are: 

CONSTANT- CH-L3- — CH. 14 

V 0 -43.000 -44.000 

s 1.939 4.179 

A 0.040- 0.030 


-CHE-U- 


CH-12(N) 


=1749466 
0.00110 
-12.13000 
-- 0 .46200 
0,80461 

^oooech 


1760700= 
0.00109 
-23.10000 
- 0.63800 
— 0.86280 

IvOOOOd 


-17607001 
0.00168 
-22.34000 
- 0.65000 
—0.86280 
0.24710- 
^oooaoi- 


The constants for channels 15 through 18 used in equations (7> and (8) for ERB-7 


are: 


CHANNEL V 0 _ 

15 5 

16 —11- 

17 -2 

18 -1 


1- A— 

3.617 thO 

4.236 0.0 

4.550 0.0 

3.616 0.6 


The constants for channels 19-22 for ERB-7 equation (9) arer 

CHANNEL ao ai 

19 1.26 0.17728 

Ji6 dk96 0^0014 

21 0.86 0.17952 

22 0.49 0.19331 


nr 



Appendix A 
REFERENCES 


(Many of these references. 
GSFC) 


Kyle, 


Code 


910.2, 


1 Stowe, L-L. and V.R. Ttaylorr Emission t^i arac ter fa tlcr ofBartirand Cloud 
Surfaces as Measured by^faerERB^3tanmii ^Channel s rnrethe vNhnfausr l ^3 ( rtel lite, 4th 
Conf. on Atmos. Rad., Toronto, Canada, JUne, 1981. 


2 Stowe, L.L., H. JacobowitzandV.R.-Taylor. — Reflectance-Characteristics of 
Earth and Cloud Surfaces as Measured by the-ERB-Scannlng Channels on the 
Nimbus-7 Satellite. Pro. of the Intern. Rad. Symp., Augr-ll-16,L980^Ft. Collins, 
Colorado. 


3 Stowe, L.L., V.R. Taylor, YL Jacobowitz, L RuffTM^ChenT E. Baldwin, F. Van 
Cleef, of- HULond and D., Cole man. ~A^ Unique Data~Base Tor StudyfrqpReflectan c e 
and Emittance Characteristics of-Earth-and-Cloud^urfaces.— Pro^of the Intern. 
Rad. Symp., August 11-18, 1980, Ft. Collins, Colorado. 

4 Stowe, L.L., M. Chen, H. Jacobowitz a nd L Ruf f. Classification of Clouds for the 
Nimbus Satellite ERB Rcperiment Using THIR Data. Third Conf. on Atmos. Rad., 
Davis, California. 1978 

5 Davis, P.A. and G.R.Major. — An— Assessment by Correlative Analysis of the 
Nlmbus-7 ERB Shortwave Scanning aianneis. FinalReportrContract-NA-80-SAC- 
00087, Research and Data Systems, he., Lanham, MD. 1982 

® Jacobowitz, H., L. L. Stowe,— and J.R. Hickey. — The -Eart h— Radiation - Budget 
Experiment, Nfmbus-7 PserH*Gufdei -NASA7GSFC, p^33TT978 

7 bid., P. 33-89. 

8 Soule, Harold V., Nimbus 6 and 7 ERB Sensor Details and Component Tests. 
NASA/GSFC TM 83906, by Research and Data Systems, Lanham, Maryland, under 
contract NAS 5-26123, Feb. 1983. 

3 Nimbus-7, Nimbus Observation Processing System— (NOPS) Requirements 
Document #NG-13. Tape Speciflcation^No. T1B4081 ERB MAT,— ERB Master 
Archival Tape, 1982* 

10 Dwivedi, P.H., ERB-7 Channel 13 Sensitivity Study: November 1978-October 
1979. Prepared for GSFC by Research and. Data: Systems, Inc., Lanham, 
Maryland, under contract NAS 5-26123. 1982 

11 Ray, S.N., Nimbus Observation Processing System (NOPS) ERB SEFDT Data 
User's Guide- Prepared by Systems and Applied Sciences Corporation for GSFC 
under contract NAS 5-26123, October, 1982. 





** Soule, Harold V., Nnribus-7 KHB-M ATGSiTScience "Document. NASA TM .83906 
prepared for GSFC by Research and Data Systems, in&, -Lanham, Maryland, under 
contract NAS 5-26123. 1984 


12 Soule, Harold V., Preliminary Report on the ERB Calibration Algorithm History. 
Prepared for GSFC by Research and Ja ' ~ ' “ ’ ” 

contract NAS5-26123 (in press). 1984- 


Ardanuy, P.E., ERB-6/ER&!7 -WFOV-Comnarison Study, Preliminary-Report, 
prepared for GSFC by Research and Data Systems, Inc., Lanham, Maryland, 
November 1981. 

15 Hickey, J.R., and Karoli, A.R.,- "Radiometric -Calibration for the Earth 
Radiation Budget Experiment", AppI. Opt., VoL 13, p. 523, Mar —1974. 

18 Fromm, M.D. and P.H. Dwlvedl ^Validation of First Year ERB-7 NFOV Data. 
Prepared for GSFC by Research and Data Systems, Inc., Lanhamj-Marylandr under 
contract NAS 5-28123. 


22 Grove man, B.S..M.D. Fromm, P.HrDWivedr and R. Ferraro, Data Validation of 
ERB-7 MAT Data, November 1978-October 1979 Results. Monthly -Reports. 
Prepared for GSFC by Research and Data Systems, he., Lanham, MD., under 
contract NAS 5-28123. 1981-82, (Reports provided zonal irradiance data). 

18 Discussions of Radiometric Implicati ons of ERB Duty Cycle, Minutes of ERB 
Calibration Workshop, August 4-5, lF8T. CSFC, Greenbelr,Tfraryland. 

i 

19 Clannola, R., and F. House, 14th Earth Radiation Budget, Nimbus Experiment 
Team Minutes, Colorado State Unlversity,FIorida,Cblllh3,Cbri979 


20 Ardanuy, PJL, An 
Coefficient Errors on the Nimbus-7 Radiance and frradlance Measurements, 
Prepared for GSFC, by Research and Data Systems under contract NAS 5-26123 
(1981). 


21 Ardanuy, P.E., ERB PTM Coefficient Error Study, ERB Calibration Workshop 
Minutes, Held at GSFC, Aug. 4-5, 1982. 




Appendix A (Conti 
REFERENCES 


J 


The following additional 
scientific library: 


available in a 


Ardanuy, P*, and J. Rea. (1984), Degradation. Asymmetries and RecovcryLof-the 

Nlmbus-7 Earth Radiation Wdget'EfibrtwaveTfidTometer, "Special Nimbus T 
issue of Geophys. Res, Spring, 1984. 

Ardanuy, P.E., and H. Jacobowitz, A CalibrationTechnique-Combining ERB 

Parameters from Different Remote Sensing Platforms Jnta_a_Long=rerm 
Dataset, Special Nimbus 7 issueof Geophys- Res, spring, 1984. 


Bess, T.D., R.N. Green and G.L. Smith?T981. Deconvolution of-Wide Field of 


View Radiometer 


Analysis of First Year of Nimbus-6 ERB Data, J. of the Atmos. Set, 38, 474- 
488. 


Green, R.N. and G.L. Smith, (1978), "Parameter Estimation Applied to Nimbus-6 
Wide Angle Longwave Radiation Meaiurements",-NASA Tech, paper 1307, 
Dec. 1978. 

Green, R.N., (1981), "ComparlsoniogDetaa^wsibn ^fecl i hi^ es Y &r^ReTnqteiy 

Sensed Wide-Angle Observations Of EarthEmitted Radiation", NASA TP 
1924, LaRC, Hampton, VA. 

Hickey, J.R., B.M. Alton, F.J. Griffin.H. Jacobowitz, P. PeUegrino, R.H. 

Maschhoff, E.A. Smith and-T.H. .Vonder-Haar,A382—Ext rat e r re s tri al ^Solar 
Irrad Lance Variability, Two and One-Half Years of Measurements from 
Nimbus-7. Solar Energy, 29, 125-127. 

Jacobowitz, H., W.L. Smith, H.B. Howell, F.W. Nagle, and J.R. Hickey, 1979. lhe 
First 18 Months of Planetary Radiation Budget Measurements from the 
Nimbus-6 ERB Experiment. J. Atmos. Set, 36, 501-507, 1979. 

Maschhoff, R., A. Jalink, J. Hickey and tt Swedberg, Nimbus-EKFEarth "Flux 

Sensor Characterization ior Improved DaXa_ReducUon_FideUty ^.Special 
Nimbus 7 issue of Geophys Res, spring, 1984. 

Jacobowitz, H., R.J. Tlghe, and the Nimbus-7 ERB Experiment Team, The Earth 

Radiation Budget Derived from- the- Nimbus-7 ERB Experiment, Special 
Nimbus 7 issue of Geophys Res, "Spring, T984; 


41 



Predmore, R., H. Jacobowitz and J.R. Hickey, Exosphere Cleaning of the ERB 

Solar Radiometer During Solar Maximum, paper in Spacecraft-Contamination 
Environment, Proceedings of Soc. Photo-optical- Inst. Eng. (SPIEi Meeting, 
Arlington, VA., May 3-7, VoL 338, ppi 104-113, 1982. 

Smith, W.E. J. Hickey, B. Howell, B. Jacobowitz,D.T. Hilleary and A. J. Drummond, 
Nimbus-8 Earth- Radiation Budget Experiments Ap pkQp W 18 . 3 08- 418- 
1977. 



Appendix B 

SUMMARY OF DATA PECULIARTTIES-FQR ERB-7 MAT!s 
Bl. Contaminationof the Channel 18 Signal: 

When the channel 18 sensorvwa in scanning mode-thc-signal-. hecame-noisy,-during. 
late December 1978. The number of "out-of-limits" ( -10, 370 W/m 2 sr) radiance 
observations increased from much less than-one-peroent_of_the_ total radiance 
observations for a day (approximately 160, OOQHo abou t t pe rc en t of the*total-data 
beginning on December 27, 1978 and to 5 percenron _ Decemher'28r-1978r— The— 
abrupt increase in the number of "out-of-limits" observations occurred in orbit 888 
on the 27th. The "out-of-BnTft3" observations T inereas ed^ab i'c ptly j a - se co n d -time to^ 
about 16 percent after March 5, 1979. The-majority=of^the=33ufeofrlimits " 
observations were below -10 W/m 2 sr. More details of this analysis are provided in 
the MAT QC Document (Appendix D) and in reference 16. 

ta another study, data from the ERB NFOV x^annels-were^compaeed-jaith-co- 
located narrow-band (channel 5) data from the— CZCS instrument 'to perform a 
cross-check on the inferred ERB calibration adjustments^.— .Acorrelation analysis 
of the channel 18 nadir (non-scanning) data-and-the-CZCS-data-for-a. limited 
number of orbits from 12 March to 9 May 1979 reveals that channel l8 .nadir 
radiances were quite useable over this period. The authors did point out that 
although the ERB and CZCS regression coefficients^were reasonably-stable there- 
was an increase in the standard deviation of the residuals. This is probably an 
indication of deterioration in the channel 13 signal during the non-scanning mode; 
however, more analysis is required to completely evaluate the data. If appears 
that much of the channel 18 nadir (non-scanning) - data-forthe first year may be 
useable. 

B2. Radiometric Implications of the ERB Duty Cycle 

Due to limitations in Spacecraft (S/C) power, a-pcedominately-three-dayonone day 
off duty cycle was imposed on the Earth Radiation Budget (ERB) experiment for 
the first year of Nimbus-7 operations. A finite warm-up time of the ERB 
experiment exists after the ERB electronics are tumed orrwithin each duty-cycle. 
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A "warm-up" period is defined by & channel 2 thewn npfterha« ; e-t Rmperfltiite 
than 170c for the major frame . Major frames-in this category are excluded from 
further processing by the MATRIX program. Typically, this criteria-is-satisfied— 
after the first few orbits from within the first "ERB-ON" day following each "ERB- 
OFF" day. 

Even after the channel 2 thermopile base- temperatuart^exceeds i7°C_ this, 
phenomona can introduce a cyclic variability in radiometric quan ti ties - der iv ed 
from WFOV irradiances on the MAT. For example, -3Q-degree-zonally~averaged — 
irrad lances for channels 12-14 for a number of days were analyzed 17 ^ When the 
average for various zones were composited according to the day withiifthe ERB 
Duty Cycle (one, two or three days after an "ERB-OFF" day) and averaged over all 
3 day cycles in a typical month, a variability between composite days^occurerTTfis' 
variation was observed to be as much as a 5-40 r W7m^fb«hanneFT3=irradiances^ 
The implication of this is that a time dependent offset exists which is a function of 
time since the ERB instrument was turned on. This. variab ill ty_has implications to 
a wide range of products derived from the MAT^®^®r~ 

B3. Contamination of WFOV Data by Sun ! 

The 4 wide field-of-vtew (WFOV) channels— 11-1 4 a re contaminated-by-direct— 
sunlight at satellite sunrise and sunset. This occurs at a solar zenith, angle range of 
99°-123° at sunrise and 102°-123o at sunset. Because the maximum field-of-view 
of the WFOV channels is larger than the solid angle subtended by the earth^isc, 
there are two periods (spacecraft sunrise and sunset) when solar radiation, shining 
over the earth horizon, impinges directly on the detectors. The detector outputJs_ 
in this case the net result of two effects: direct-sun and earth reflected/emitted — 
irradiances. Regions where the two signals are mixed are, therefore, physically 
unrealistic from an earth-flux point of view. These periods are characterized by a 
large spike in the irradiance time-series and are referred to as "sun-blips”. 

Though removed through data screening from later processing into gridded data, 
this contaimination does exist on the MAT. The- -contamination is contained 
primarily within subsatellite solar zenith angles of 99 a and l23Q kfc-the southern . 
hemisphere (sunrise) and 102o and 123° in the northern hemisphere (sunset). 
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The effect exists longer on c h a n nels 13 and 14 thaTT-fm^-ehanpMr^2^dHA-f<v-t>w>~ 
presence of filter domes which: (a) are warmed and re-radiate heat into the 
detectors and (b) act in a 'greenhouse" sense to trap longwave -emissions-exiting^ 
from the detector, which has been warmed by the direct solar radiation. 

B4. Calibration of Solar Channels: 

Solar channel counts used in computing the pre-peak and post-peak offsets, required 
to yield solar observations for all- ten- channels are-subjeoted-to-a-limit-Checking__ 
process. If the raw counts exceed the specified* tolerance-limits, default er 
"nominal", offsets are applied. The tolerance limits imposed in MATGEN appear, 
however, to be representative of the pre-peak offset values alone. As a 
consequence, solar channels 6, T and 8 routinely fa ICthe lim it cheekin$rprocess“for- 
the post-peak offsets. As the default-offsets are againrepresentatlve of pre-peak 
v ilues, a bias from the "nominal" calibration is introduced. The resultant offset 
applied to the calibration for these 3 solar channels is thus representative of the 
pre-peak only, rather than a mean offset. 

BS. PSAS Alpha and Beta Angles Equal on MAT ! 

The Digital Solar Aspect Sensor (DSAS) alpha and beta angles on the MAT are 
occasionally equal to each other near the time of minimum solar elevation angle. 
The alpha and beta angles have the same non-zero value and are equal to the 
azimuth angle (beta). The problem occurs in various orbits throughoutrthe -first 
year MAT data set. 

B6. DSAS Errors Due to ILT 

It was determined that the following MAT'S contain "erroneoUsTJSAS-data rduertn 
errors on the Image Location Tape (ILT): 

January 1, 3, 4, 5, 7, 8, 9, 11, 12, 13 
September 9, 10, 12, 13, 14 
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B7. Channel 11 Shutter Status 


The instrument status word on the WAT win occasionally indicate Tharthe ehanneT 
11 shutter is open for very short periods of time (e.g., ltttnajorframes in a^ day). 
When these channel 11 irradiances are compared with ^thoserfor channel 12the 
channel 11 data shows very poor agreement. Thus, the instrument-statutword-may- 
be in error in reporting that the channel 11 shutter is actually^pen. 

B8. ERB /Scanner Duty Cycle 

The normal duty cycle for the ERB instrument and for thescannerhas been 3 days 
on/1 day off. However, due to interference from the LIMS instrument and power 
constraints this duty cycle had to be curtailed from December 1978-to-May 1979. 
The ERB and scanner duty cycles for the first data year are r summarized in Table 
5. The reduction in the operation of the ERB scanner m January-February 1979 
resulted in a sampling problem of descending node data in the Northern 
Hemisphere. 

B9. Scan-head Alpha and Beta angles 

hi current Nimbus-7 MATGEN codes, the unpacked input values of the scan head 
alpha angles are written on the MAT. The beta angles written are, in contrast, 
"ideal" beta values obtained by checking the input betasvatoes^against^d ef au l t— 
values and replacing any which differ by more than a tolerance factor with the 
default values. This comparison and filling of the "ideal" beta angle array, is 
performed in subroutine BETVFY* which is called by PROSCN*. PROSCN is 
called only for VIP frames when a scan is being performed. Thus, the array of 
"ideal" beta values is only defined when the scanner is on hut is writtentotheMAT" 
in all cases. The array written on the_MAT could contain uninitialized values-or 
the values left from the last scanning VIP. The beta values could be used in 
subsequent location of the scan channel while the scanner is in nadir position. All 
internal location routines give correct results since they only xise-the-idealvaluesif 
these values are defined. This results in beta encoder values written to the MAT 
which are unreliable in all modes except the 5 scan modes (e.g., Nadir, LW check, 
SW check, etc). 


* These are MATGEN subroutines. 
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Table 5 


ERB INSTRUMENT/SCANNER DUTY CYCLE 


DATE 

ERB INSTRUMENT* 

SCANNER^COMMENT 

November 16-December 8, 1978 

371 

3/1 


December 10, 1978-January 21, 1979 

3A 

m 

^Seaaaer- ^QN^-for. 
about” 70% of data 
in day. 

January 23-February 6, 1979 

1/1 

1A- 

^Scanner--2QFF for 
scattered periods. 

February 8-22 1979 

3/1 

2/1 

— Scanner-on for 
about 70% of 
-datrbrdayr 

February 24,26, 1979 

1A 

"OFF 

Scanner "OFF 
for two days. 

February 28-March 30, 1979 

3A 

2A 

Scanner "OFF 



■— for-scattered - 
period? 

April 1-13, 1979 

■ 1A 

"OFF"- 

Sraimer^OFF* 
during entire 
period. 

April 14-29, 1979 

3A 

3A— 

— ERB and scanner 
-"ON^f or^extended- 
periods 4A4-4A9, 
4/26-4/29. 

May 1, 1979 

1A 

1A 

Scanner "OFF: 

May 3-5, 1979 

3A 

3A 

Scanner "ON" 
^11-days. 

May 7-9, 1979 

3A 

1A 

— Scannet"ON" 
for May 8 
only. 

May 11, 1979 

1A 

IA 

Scanner "ON" 

May 13-15, 1979 

3 A 

3A 

Scanner "ON" 
all days 

May 17, 1979 

1A 

1A 

Scanner "ON* 

May 19-October 31, 1979 
* Number of days "ON/OFF. 

3A “ 
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BUE- Dome and Instrument Heating of Channels 11 and 14 


The presence of the filter dome sets on the shortwave channel 13 and near-infrared 
channel 14 wide field-of-view radiometers introduces additional terms into the 
irradlance calibration equation. These are (1) a correction for incident-fongwave- 
fftnr upon the detector after inward emission from iher innermost fittee^tomeramfc 
(2 7 a co r rection for a thermal wave within the module after ab sorptiansgfca it wet te^ 
of the incident scene reflected and/or direct solar shortwave radiation. 

—Because this term is modeled as a constant offset in the MATGEN“lever 
calibration, variablility in the temperature of the inner dome (and therefore the 
longwave radiation incident upon the detector) causes a bias in the-calibrated 
Irradlance output from the respective channels. "Warmer, or coldenthair nominaT 
domes produce calibrated shortwave irradiance values indicative of^agreaterj-or- 
lesser, amount of shortwave incident radiation respectively. Channel 14 also 

-experiences additional thermal forcing induced by the shortwave-absocption_from 

-the-middle near-infrared filter dome. 

In practice, a post-calibration adjustment table- derived from comparisons-with— 
scanning channel integrals is used to correct for this and other imperfect-sensor- 
characteristics. 

Bll. Platinum Temperature Monitor (PTM) Coefficient Error 

Due to the erroneous use of engineering coefficients in the calibration equations 
for the platinum temperature monitors (PTM’s), some error has been introduced 
into the terrestrial radiance and irradiance observations of the ERB-7. The 
channels affected are the wide field of view (WFOV) total channels 11-12 and the 
narrow field of view (NFOV) longwave channels 19-22. 

Through application of the NO A A Calibration Adjustment Table (CAT) r derived 
with this contamination in all longwave radiation estimates, all earth-flux data is 
affected (channels 11-22). The error magnitude appears to be in the-0.25%-range 
for channels 11 and 12 and in the 1.3% range for channels 13-22.20,21 


Appendix C 
LIST OF ACRONYMS 


CAT 
CZCS 
ERfr 
TOT 
GMT 
GSEC- 
-IFOV 
JLT 
IPCI V 
IPD 
IPS 
LIMS 
MAT 
MATRIX 
MetOCC 
MF 
NASA 
NIP 
NET 
NFOV 
NOAA 
NOPS 
NSSDC 
RSM 


Calibration Adjustment Table 
Coastal Zone Color Scanner 
Earth Radiation Budget 
Field of View 
Greenwich Mean Time 
Goddard Space Flight Center 
Instantaneous Field-of-View 
Image Location Tape 

International Pyrheliometric Comparison IV 
^formation Processing Division 
International Pyheliometric Scale 
Limb Infrared Monitor of the Stratosphere 
Map Archival Tape 
Mapped Data Matrix 

Meteorological Operations Control Center 
Major Frame 

National Aeronautics and Space Administration 
Normal Incidence Pyrheliometers 
Nimbus Experiment Team(s) 

Narrow Field of View 

National Oceanic and Atmospheric Administration 
Nimbus Observation Processing System 
National Space Science Data Center 
Reference Sensor Models 


-SACC- Science and Applications Computer Center 

SAM II Stratospheric and Aerosol Measurement n 

SAMS Stratospheric and Mesospheric Sounder 

SBUV/TOMS Solar Backscattered Ultraviolet/Total Ozone Mapping Spectrometer 
S/c Spacecraft 

SMMR Scanning Multichannel Microwave Radiometer 

SSP Sub Satellite Point 

TECB Total Earth-flux Channel Blackbody ~ '* ‘ 



THIR Temperature-Humidity Infrared Radiometer 

VIP Versatile Information Processor 

WPOV Wide Field of View 

WM“2 Watts per square meter 

WJLR World Radiometric Reference 
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Appendix D 


NIMBUS-7 EARTH RADIATION BUDGET 
MASTER ARCHIVAL TAPE 
QUALITY CONTROL DOCUMENT 
YEAR 1: 

NOVEMBER 16, 1978 - OCTOBER 11,1979 


RDS TR-82-08-04 


PREFACE 


This document win provide specific details regarding the- scientific valfditYand- 
quality of ERB-7 Master Archival Tape (MAI) data to the scientific user. The 
MAT data analyzed in this report covers, the period from November 16, 1978 to 
-October 11, 1979. This data set is referred to as Year 1 MAT data. “The 
informati on given in this document was compiled from various sources bat 
-primarily through the results of checking each MAT with the ERB-7 - Data- 
Validation (MATQC) and the Narrow Field-of-View Quality Control (NFOVQC) 
programs. This report identifies problems with specific MATs as well as provides 
an overview of the data in general. If additional information is necessary for using 
the MAT data, a more detailed analysis of each MAT has been compiled in twelve 
separate monthly Du 'a Validation Reports available through Dr. H. Lee Kyle, 
Special Projects Office, National Aeronautics and Space Administration, 
Greenbelt, Maryland, 20771. 
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1.0 INTRODUCTION 


1.1 Objective of Quality Control 

The objective of the quality control (QC) was to examine each Nimbus-7 Earth 
Radiation Budget (EKB-7) Master Archival Tape (MAD for Tear 1 and check each 
logical (major frame), orbital summary and daily summary record for scientific 
validity and overall consistency of the data. The ERB-7 MAT Data Validation 
Programs (MATQC and NFOVQC) were developed to analyze MAT data and 
compile various QC parameters for each orbit and day. This included the 
extraction of the orbital and daily summaries from each MAT and then the writing 
of this data, to a separate output tape, h addition, numerous data from each 
record on the MAT is printed out for further manual inspection. These output 
tapes were used to examine the QC parameters on an orbital, daily and monthly 
basis. The analysis of this data has provided the basis for the MAT data validation 
process. 

1.2 Overview of MAT Data for Year Oner November 16, 1978-Qctober Tl, 1979 

The MATh for the first ERB data year have been processed’ by the Nimbus 
Observation Process in g Sy s tem (NOPS) at the Goddard Space Flight Center. (GSFC). 
The MATh are then sent for archiving at the National Space Science Data Center 
(NSSDC) where the tapes are made available to the scientific community. During 
the first data year the ERB instrument operated on a predominantly 3 day on/1 day 
off duty cycle. This duty cycle resulted in the processing of 255 tapes (one data day 
per tape) for the year. 

Each MAT generally consists of at least 13 or 14 orbits of data, except in cases 
where complete orbits were not available for processing. The beginning of a data 
day on a MAT is defined by the first orbit that starts 1 after Greenwich midnight on 
the data day. Therefore, if an orbit begins just before midnight, the orbit would 
appear on the MAT for the day on which the orbit began although the majority of 

1 Each orbit is nominally centered about Its ascending node and starts and stops at 
the surrounding two descending nodes. 



the data contained in the orbit may be (or the next day. The orbit numbers found 
on each of the MATO along with the sequence number and version number of the 
algorithm that-created- the MAT are found in the summary table of the ERB 
Erperiment/Instrument in Section 3.0. The scientific user should be sure that the 
sequence/version number of the MAT agrees with the number listed in Section 3.0 
since a previous sequence or version numbered MAT may contain different data 
from the final MAT. 

1.2.1 Summarvof Quality Checks 

The overall consistency, of the format of the first year of MATO is excellent, 
although there are several anomalies about which the user should be aware. These 
problems should not present any constraints towards the use of the data tapes. The 
format/data anomalies for the first year MAT data set are summarized below. 

The Julian start date given in each orbital summary has been found to contain 
incorrect dates In manyorbital summaries on year one MAT'S. These start dates 
will give the JUlian date as one greater than the actual date. This date problem 
has occurred on 65 MATO in the first year (see Sections 2.2.1 and 3.0 for a list of 
ttte affected MATs and or bi ts ) , h all of these cases the Jhlian date given in the 
first major frame record on the MAT in the affected orbits is the correct date. 

As a result of the duplication process of the MATO by the NASA/GSFC Information 
Processing Division (IPD) the number of physical data records on the "user copy" 
MAT is not alwa ys t he same number as on the original. This problem is identified 
by countlng the numberof logical records in an orbit and comparing this with the 
number of major frames listed in the corresponding orbital summary. If the 
number of logical records on a MAT is less than the number of major frames listed 
in the orbital summary then a ’physical record" was lost in the copy process of the 
MAT. Thisrecord "drop-out" problem has occurred on approximately 20 first year 
MATO received from GSFC/IPD. These missing records have all occurred randomly 
and have all contained major-frame records. It is suggested that the user check 
each MAT received to identify missing physical records as this will result in 
discrepancies in the orbital summary major frame counter. If the missing record 



contains an orbital or daily summary the user should notify GSFC and request r 
different copy of the MAT. 

There are five MAT’S which originally contained subsatellite point (SSP) location 
errors. The affected major frames on the appropriate MATh were "filled". These 
MAT’S are listed in the ERB Summary Table in Section 3.0 on page 72. There are 
also numerous missingorbltswhich have also been identified in the Summary Table. 

1.2.2 Summary of Data Checks 

The wide fleld-of-view (WF.QV) digital count and irradiance data for channels 12-14 
and the narrow fleld-of-view(NFOV) radiance data for channels 15-22 (with the 
exception of channel 13 after December 27, 1978) were all found to be within 
physically acceptable limits. The count and irradiance observations for channels 
12-14 for the first" year of MAT data have each been screened against 
representative threshold values and the number of observations ^out-of-limits" for 
each orbit have been-tabulated. The majority of these "out-of-llmits" observations 
can be accounted for by the behavior of the ERB instrument. On an average daily 
basis the number of channel 12-14 irradiance observations ^out-of-limits" is about 
one percent of th e data. - -For the NFOV radiance data each ob se r va tion was also 
checked against representative threshold values on a channel by channel basis. 
This procedure was used to randomly screen NFOV data for approximately one- 
third of the first year MAT data set. The results of this data checking have shown 
that the number of channel 15-22 observations "Out-of-limits" is less them one 
percent of tire total data on an average for a day. For channel 18 radiance data 
the n out-oi'-limits" observations increased to about 2 percent on December "27; 
1978, 7 percent on December 28, 1978 and to 16 percent after March 5, 1979. The 
user is therefore cautioned against using channel 18 scanning data after December 
27, 1978. 

The irradiances from the MAT’S were also used to compute 10° and 30<> zonal 
averages for each "RRB-ON" day in the first year. The irradiance data was 
screened for "out-of-limits" observations and for "abnormal" instrument behavior 
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(e.g. channel 12 shutter closed. GO/NO GO heater test etc.). Examination of the 
300 zonal average irradiances for year one data reveals a systematic bias, for 
channel 13 and 14 irradiance data, induced by the 3 day onA day off ERB duty 
cycle, this phenomona & a function of the time rate of change of the module 
temperatures and r e sults i n as ui i m n asa 5 to 10 W/m 2 (channel 13) and a 1-3 W/m 2 
(channel 14) di ff e r e n ce B e tw ee n attitude averaged irradiances when com pa r i ng data 
for the first day and third day after die ERB instrument is turned on. 
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2.0 SUMMARY OF QUALITY CONTROL PARAMETERS 


2.1 Description of Parameters The ERB-7 MAT Data Validation (MATQC) and the 
NFOV Validation (NFOVQC) Programs were developed for NASA/GSFC to 
scientifically eval ua t e t he MATdataset. The MATQC program checks the overall 
format of each M AT, t he WFOV L dfgital count and irradiance data and also performs 
various other ancillary d at a^c hec ks. , The NFOVQC program provides a check of the 
NFOV radiance data, location checks and examines the associated 'Mata quality bit 
flags" for approximately one-third otthe first year MATs. The various parameters 
which are compiled along with the orbital and daily summaries from the MATh 
(MATQC) are written to separate output tapes to facilitate the analysis of the 
quality control (QC) data over time periods longer than one day. 

The parameters which are _ compiled-by the MATQC program are listed in Table 1 
(page 59). These parameters are written, to an output tape for each orbit and day 
(one MAT) along with the orbital and daily summaries from the respective MATs 
analyzed. The parameters compiled by the NFOVQC program, listed in Table 2 
(page SO), are also an.<ttomw im rn-taitai and daily basis to a separate output tape. 

The MATQC program provider various other checks on each MAT and also prints- 
out numerous ancillary data— which is examined manually. The information 
compiled by the program Is summarized - below. 

2.1.1 Summary of MATQC Elements 

o Format checks 

o "Out-of-Limits" digital count/irradiance checks 

o Instrument status checks 

o Computation of 10° and 300 zonal average irradiances along 

with the number of major frame samples and the standard 
deviation-of the irradiances in each 10° and 30° band, 
o The major frame subsatellite point latitudes and longitudes 
are located on a 4.5° by 4.5° grid for each MAT. The 
number of major frames located in each grid square are 

plotted and then manually checked for gross mislocations. 
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TSble 1 


LIST OF QCTPARAMETERS COMPILED BY ERB-7 MAT DATA 
VALIDATION PROGRAM (MATQC) 


Orbit Number/Julian Day 
LR Date Check 
Daily Summary Check 
Orbital Summary Check 
Number of Orbits Check 
Number LR/MF Check 
Number Data Gaps in Orbit/Day 
Number of Missing MF in Orbit/Day- 

Digital Counts observe tions n out-of-lim its" for Channels 12-14 
Major frames with irradiances "out-of-limits" for Channels 12-14 
Major frames with solar zenith angle between 990-1230 (sunrise) or 102<M23o 
(sunset) 

Major frames with the Earth -Flux-Channels (11-14) Flag not equal to zero 
Number of LR out-of-time-sequence in Orbit/Day 
Data gap between the orbit and the previous orbit 
Number of orbits with data gaps between the orbit and the previous orbit 
Number of mining major frames between the orbit and the previous orbit 
Number of missing major frames from between orbits in the day 
Number of major frames in each of the five ERB scan modes for the Orbit/Day 
kradiance observations "out-of-limits" in solar blip for channels 12-14 
Total kradiance ob servations 'frut- of-ITmits" for channels 12-14 
kradiance observations withinI0% of lower limit, 10% of the upper limit for 
channels 12-14 . 

Digital counts observations within 10% of lower limit, 10% of upper 
limit for channels 12-14 

kradiance observations i n s ol a r-h iip -w ith in 10% of the upper limit for channels 
12-14 

kradiance observations greater than 10% above the upper limit for channels 
12-14 

Number of major frames in orbit/day with: 

Channel 12 FOV narrow 
Channel 11 shutter open 
Channel 12 shutter closed: 

Go/No Go heater on (includes 40 major frames after heater is turned 
on for the last time) 

Electronic calibration on 
ERB "Warm-up" period 
Rejected for any of the WFOV data screens 
Number of major frames in day which are used in the 30° zonal 
average irradiance 
computation for channels 12, 13, 14 
Missing Orbit Numbers 
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Table 2 


LIST OF QC PARAMETERS COMPILED BY NFQV DATA 
VALID ATION PROG RAM (NFQVQC) 


Number of radiance observations "out-of-limits" (ch. 15-22) 

Number of radiance obsefvations-withiivTO% of lower and upper 
"out-of-limits" thresholdsJCch. 15-22) 

Number of radiance observations exceeding 10% of the lower and upper 
"out-of-limits" thresholds (ch. 15-22) 

NUmber of occurrences of "out-of-limits" observations and the corresponding 
Data Quality Loss Interval (DQLDbitflaff(ch. 15-22) 

Number of "out-of-limits" observations with no DQLIbit flag set (ch. 15-22) 
NUmber of occurrences of DQU flag with no "out-of-limits" observation 
(eh. 15-22) 

Number of "valid" radiance observations (ch. 15-22) 

Number of total radiance observations (ch. 15-22) 

Number 'f times/major frames platinum temperature DQU flags are set 
(ch. 19-22) 

NUmber of times the FOV latitude,, longitude is undefined (equal to 222.22 on 
MAD for SW/LW pairs ch. 15fl9, 16/20, 17/21, 18/22 
Number of major frames on MAT 
Number of major frames with scanner on 

Number of times alpha encoder values are more than one count off the 
nominal and also greater than 266. 

Number of major frames when there is T>ad" alpha encoder data for three 
consecutive major frames. 
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Solar data fo r each- orbit is manually checked. The average 
counts at the time of_the solar peak found in each orbital 
summary for channels 1-10 are printed-out from each MAT. 
Orbits which do not contain any solar data are identified, 
o The following major frame data is printed-out for manual 
ins p e ct ion ; ffft gr ee nwl c h mean time, (2) geodetic latitude, 
longit ud e , ( 3) a v erag e ir r ad iance of the 4 observations in the 
major frame for channels 12-14, (4) solar zenith angle, (5) 
DSAS elevation (alpha) and azimuth (beta) angles, (6) 
channel 2-thermopile-base-temperature, (7) Greenwich hour 
angle, (8) instrument status word. 

2.2 Summary of Results 

2.2.1 Format 

v ■ 

The overall consistency of the format-oflhefirst year MAT data set is excellent. 
There were several anomalies that were Identified through the validation process. 
These items are sum marized below. 

2.2.1.1 Orbital Summary Start Dates 

The JUlian date of the first major frame was compared to the start date in the 
orbital summary record for each orbit on the MAT'S. This check revealed that the 
orbital summary dates were incorrect for at least one orbit on 65 MAPs. The 
affected orbits contained a start date which was one day greater than die actual 
date. The affected MAPs are summarized below and the specific orbits are listed 
in the table in Section 3.0. 


November 16, 

December 10, H, 19 

January 8, 11^13, 15, 17, 20, 23 

February 12, 17 

March 2, 5, 29 

April 21, 29 

May 8, 13, 14, IT, 19 23, 24, 27 29 
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June 2, 4, S, 6, 9, 10,16, 21, 26 
ijly 19, 

August 4, 9, isrsflrzrrz*, w 
September 6, 9, 12, T7, 18, 20, 22, 28, 29 
October 2, 3, 4, 10, 15, 26, 27, 31 

2.2.1.2 Missing Physical Records 

The quality control of the first year^TWST%T^^ several MAT’S with 

missing physical records) from the originaT tapes. The missing records are 
identified by a 2 major frame data gap and by- the- fact that the physical record 
number of those major frames that a ti lost wHTbe omitted from the tape. The 
user should be aware of the possibilityof amissingrecord. About 8 percent of the 
first year MAT* had one or more physical records missing. 

2.2.1.3 Header Error 


There were five MAT'S which originally contained several major frame location 
errors of the subsatellite point (SSP) latitude and longitude. These location 
problems stemmed from errors in the position^vector of the spacecraft on the 
Image Location Tape (ILT?. The major fra me r on these five MAT* which are 
affected by this problem where denoted-byLfffiihg the SSP latitudes and longitudes 
with a value of "22222" (see MAT User* Guide, Tape Specifications Document for 
further details of filled data). The "filled" records were also denoted in the header 
record of each MAT. The "MF" (major frnme) number of the filled records from 
the beginning of the MAT is given in the header. The MF label is incorrect and the 
record numbers actually refer to the "LR" (logical record) number from the 
beginning of the MAT. This LR number counts orbital summary records in the 
value given. The "filled" records should be ignored and the data contained in these 
records omitted from scientific studies. The dates and sequence numbers of the 
affected MAT* are listed below: 


April 7, 1979 
April 26, 1979 
June 5, 1979 
August 3, 1979 
October 22, 1979 


AC9Q971B3 V9 
AC91161Brvr 
AC91561A3 V9 
AC92201A3 V9 
AC92951B3 V3 



2.2.1.4 Missing Data 


The MATs were each checked to identify existing data gaps. An attempt was 
made to recover additional data and regenerate a MAT if the gap was 
approximately two xbits or more in length, hr- merry - instances the missing data 
could not be recovered. The number of major frames of data that are missing from 
within or between orbits on the MATs has been tabulated by the M ATQC program 
(See Table D-5 on page 98). On an average basis for each MAT the percentage of 
missing data for the first data year was only-several-percent. There were several 
scattered MATs which were missing greater than 20% of the expected data. In 
addition, several MATs are missing a complete orbitOs) of data. The orbits found 
on each of the MATS and the orbits which are- missing are an listed in the table in 
Section 3.0. The foilowing are dates of the MATs missing one or more orbits. 


December 4, 28, 31 
January IS, 27, 31 
February 6, 18, 22, 26, 28 
March 18, 30 
April 25, 26 
May 20, 25, 28 

2.2.2 Ancillary Data 


JUne 1, 8, 13, 20, 24 
JUty-14, 15, 22 
August 25 

September 1, 9, 17, 26 
October 3, 6, 7, 11, 14, 20, 22 


There were various parameters on the first year MATs that were checked for 
scientific validity. In general, all data was found to be within physically 
acceptable limits. There are a few anomalies identified for various parameters 
which are summarized below. 

2.2.2.1 Solar Zenith Angle 

The solar zenith angle (SZA ) of each major frame is checked to identify and 
"screen-out" the "solar blip" which contaminates~the WFOV data. The SZA range is 
990-1230 for satellite sunrise and 1020-1230 for sunset. The number of major 
frames in each orbit and on each MAT in this SZA range are tabulated by the 
MATQC program. The results for each day arc summarized in Table D-2, on page 
91. The nominal value of major frames in this SZA range for a day is between 600- 
700. The lower than nominal values result from missing data at the time of the 
"solar blip". 





The SZA on the MAT'S was also found to be "Out-of-limits" for a group of orbits In 
January and September 1979 1 . The SZA for the affected orbits was found to be 
within a degree of the SZA threshold ( +180°) and occurred mostly for SZA’s near 
1800. The affected orbits are listed in Tfcble D-2 and the dates of the MAT’S are 
listed below. 

January 3 V 4^5,X8 
September 24,-28, 28 

hi the processing of the M ATV( MATGEN) ar+4/1 0 degree bias was introduced in 
the solar zenith angle placed on the MATs. This bias results Aram a "round-up" 
error to die tenths place of the SZA when it is stored on the MAT. This anomaly 
may also have caused the SZA to be slighfy "out-of-limits" on die days noted 
above. This bias should not result in any constraints towards the scientific utility 
of this data. 

2.2.2.2 Solar Azimuth Angle 

The solar azimuth angle (SAA) ontheMATs was found to be "out-of-limits" (+180°) 
on several groups of orbits for January and September 19791. —The SAAh were 
also found to be within a degree of the threshold. The affected orbits are also 
listed in Table D-3 on page 92 and the dates of the MATs are listed below. 

January 1, 3, 4, 5, 7 8 
September 24, 25, 26, 28, 29 

2.2.2.3 PSAS Alpha and Beta Angles 

The DSAS alpha and beta angles on the f ir s t yea r MATs were found to be "Out-of- 
limits" for only several days in the first year. The affected MAT% are found during 
the periods January 1-13 and September 9-12. In addition, occasionally when the 
DSAS alpha angle passes through 0° the alpha and beta angles may be equal and 
non-zero. The user should be aware of this anomaly if the DSAS data is used for 
further scientific studies. 


1 Solar Earth Flux Data Tape (SEFDT), Nimbus Observation Processing System 
(NOPS) Quality Control Report, Prepared by Systems and Applied Sciences Corp, 
July 1982. 
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2. 2.2.4 Solar Data 

lhe average counts at the time of the solar peak for each orbit (given in the orbital 
summary) are examined for solar channels 1-10. The data is checked to determine 
consistency within each channel over the orbits in a day and to identify "fill" data 
when the peak could not be found, h nearly- alfccases, when an orbital summary 
contained a "fill" value for a particular channef the major frame data around the 
time of the solar observation was missing from the MAT. An explanation for 
missing solar data when the major frame data ispresent on the MAT has not been 
determined. The average counts at the time oLthe_solarpealt for year 1 MAT data 
were all found to be within physically acceptable limits. The following is a list of 
the dates of the MATh which contain at least one orbit with no solar data. The 
specific orbits are listed in Table D-l on page 88l 


November 16, 20, 21 

December 2, 3, 11 

January 11, IS, 19 23 

February 12, 13, 17, 26, 28 

March 2, 4, 9 10, 14, 20, 22, 25, 26, 29 

April 1, 3, 15, 16, 21, 27^28, 29 


May 1, 3, 8, 9, 13, 14, 17, 19, 21, 23, 24, 

25 28 

JUne-VV*, 9» 10. 12, 13, 16, 20, 24, 25, 
26 r 28, 29, 30 

July 2*_3, 4, 6, 7, 16, 20, 22, 23, 24 
August 4,.5,7, 8,15, 17, 20, 21, 24, 27, 31 
September-6, 8, 9, 10, 14, 16, 17, 18, 22, 
25, 26, 28 

October 2, 4, 6, 7, 14, 20, 27, 31 


2.2.3 WFOV/NFOV Data 

The WFOV digital count and irradianee data for channels 12-14 and NFOV radiance data 
for channels 15-22 were checked for data "out-of-limits". The WFOV data was checked 
for each MAT in the first year and the NFOV data was analyzed for approximately one- 
third of the total data set. The digital count and irradianee thresholds that were used to 
screen "out-of-limits" observations for WEQV-data-is-as- follows: 


WFOV "Out-of-Limits" Thresholds* 

LL. UL (W/m 1 2 ) LL, UL(counts) 
Channel 12 100,550 -450,300 

Channel 13 -10,400 -65,735 

Channel 14 -10,249 -85,1000 


1 LL Lower limit, UL Upper limit. Note: Lower limit (-10%) thresholds for 

channels 13, 14 and 15-22 were decreased to give more meaningful results. 
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10% T hre s holds 

LL. UHW/m* ) LLr-UL(eounts) 

Channel 12 90,600 -500,330 

Channel 13 '-20,440 -85,840 

Channel 14 -20,265 -130,1100 

The number of observations "out-of-limits", withinl0% or the lower and upper 
thresholds, and exceeding the upper 10% threshold are tabulated by the MATQC 
program for each channel 12-14 for each orbit and day. The NFOV radiance "out- 
of-limits" thresholds are as follows: 

NFOV "(Xit-of-Limits Thresholds 1 

LL. PL(W7m^ster) 

Channels 15-18 -10,370 

Channels 19-22 -10^ 

10% Thresholds 

LL. UL(W/m 2 ster) 

Channels 15-18 -20,400 

Channels 19-22 -20,200 

The number of observations "out-of-limits", within 10% of the lower and upper 
thresholds and exceeding the 10% lower and upper thresholds for channels 15-22 
are tabulated by the NFOVQC program for each orbit and day. 

The results of the WFOV/NFOV data checking are summarized in Tables D-4, D-5 
and D-8 on pages 93, 98 and 111 respectively. These tables contain the number of 
Irradiance observations "out-of-limits" for each day and the number of radiance 
observations "out-of-linits" for about one-third of the MAT days in year one. 

2.2.3.1 WFOV Data "Out-of-Limits" 

The WFOV channel 12-14 irradiance and digital count data for the first year of 
MAT data are all within physically acceptable limits and are of high quality. The 
number of irradiance observations "out-of limits" for the WFOV channels 12-14 is 
less than 2 percent on an average daily basis. A large percentage of the irradiance 

1 LL Lower limit, UL Upper limit. Note: Lower limit (-10%) thresholds for 

channels 13, 14 and 15-22 were decreased to give more meaningful results. 
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data "out-of-limits" is within 10% of the upper and/or lower thresholds particularly 
for channels 12 and 13. The percentage of data "out-of-limits" for channel 14 is 
much less than one percent on an average daily basis. 

The majority of the channel 12 observations within 16 % oft he lo wer threshold (90- 
100 W/m 2 ) are the result of the channel 12 Field-of-VIew^FOT^ in its narrow mode. 
The majority of the channel 12 and 13 observations within 10% of the upper 
threshold occur primarily in the ascending half of the orbit at varying latitudes and 
appear to be valid data. The majority of the channel ^ observations within 10% of 
the lower threshold occur primarily in the decending half of the orbit and result 
from the night-time shift in the zero-level offset of the detector, h general, a 
large percentage the of detector "out-of-limits" observations result from the 
various instrument tests, i.e. GO/NO GO heater and electronic calibrations, and 
are therefore accounted for by the behavior of the instrument. 

The digital count data was also checked against appropriate thresholds and was also 
found to be within physically acceptable limits. Comparison of the number of 
digital count observations "out-of-limits" with -the— number of irradiance 
observations 'tout-of-limits" reveals some minor discrepancies. The number of 
digital count and irradiance observations "out-of-limits" for channel 14 agree very 
well. The digital count values, in general, underestimate the irradiance values for 
channel 12 and 13. For channel 12 this is due to a much stronger temperature 
dependence between the digital counts and the irradianees. This results in a 
substantial difference between the irradiance values which correspond to the 
digital count thresholds which are used for checking. For channel 13, the digital 
count values will underestimate the irradiance values when there are a large 
number of "out-of-limits" observations near the lower threshold of -10 w/m 2 . This 
is because an irradiance of -10 W/m 2 corresponds to a digital count of about 61.S 
and the lower count threshold is -65. The user should be aware of these 
discrepancies when trying to compare the results of the count and irradiance data 
checking. 

The largest number of irradiance observations "out-of-Iinrits^ occurs on April 13 
and 21 when 5-6% of the channel 13 and 14 irradiance observations were below the 
10% threshold (-20 W/m 2 ). These low irradiance observations result from the 



GO/NO GO heater test on for 615 and 583 major frames-durlng each day 
respectively, hi summary, the irradlance observations "out-of-limita" on the first 
year MATs can all be explained by the characteristics of the ERB instrument. The 
WFOV digital count and irradlance data for channels 11-14 is t he r ef or e ac ceptable 
for further scientific study* 

2.2.3.1 NFOV Data "Out-of-Limits" 

Hie NFOVQC program was used to analyze 89 first year MATs or about one-third 
of the entire MAT data set. Hie number of NFOV (channer~tS i 22)^ radiance 
observations ’’out-of-limits" represents approximately 0.1%(except channel 18) of 
the total data for an average day (See Table 0-5 on page 98)» Hie shortwave 
channels (15-18) had a somewhat larger number of "out-of -l imits " ob s e r vations than 
for the longwave channels (19-22). 

There are no days analyzed where the "out-of-ilmits” observations exceeded 1% of 
the total data except for channel 18. A considerable portion-of the "out-of-limits'’ 
observations occur near the thresholds for the shortwave channels -only. Hie 
majority of the shortwave "out-of-limits" data exceeds the upper radiance 
threshold while the longwave "out-of-limits" data exceed the lower threshold. AH 
NFOV (Channel 15-22) radiance data (except for channel IT after December 27, 
1978) is therefore acceptable for further scientific analyses. 

2.2.3.3 Channel 18 Signal Contamination 

Hie number of radiance observations "out-of-limits" for channel 18 abruptly 
increases on December 27, 1978 (day 361) to about 2 percent or the total data 
(approximately 3500 observations) and to about 7 percent on December 28, 1978 
(day 362). The "out-of-llmits" observations remain stable (about 8-10%) from late 
December 1978 to just after March 5 1979 (day 64) when they steadily increase to 
between 25-28,000 observations per day representing between-16-18% of the total 
data. Hie "out-of-limits" observations are nearly aH below the lower threshold of 
-10 W/m 2 ster. 
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Figure 1 is an illustration of the orbit by orbit change of the number-of channel 18 
"out-of-limits" observations for December 28-28, 1978 ( days 360, 361 and 362). 
The increase in "out-of-limits" observations begins near orbit 889 on December 27 
(day 361). Figure 2 is a plot by day of the number of negative channel 18 "out-of- 
limits” observations from February to April 1979. After day 84 the number of 
"Out-of-limits" observations increases suddenly and then remains high through the 
remainder of the year. It is therefore suggested that channel 18 scanning data not 
be used for scientific analysis after December 27, 1978. 



CHANNEL 16 OUT-OF-LIMITS OBSERVATIONS 






x 1000 



ORIGINAL PAGE IS 
Op POOR QUALITY 



3.0 SUMMARY TABLE OF ERB EXPERIMENT/INSTRUMENT CHARACTERISTICS 
FOR YEAR OHE MAT DATA 


The following pages contain monthly summaries of the available ERB-7 MATs_for- 
the first year of data (November 1978 - October 1979). The JUlian and calendar 
dates of the MATs, along with the sequence and version number at the aeientiflc. 
algorithm that created the tape (MATGEN Version Niimber) are provided in this 
table*. The dates that do not have a MAT available due to the ERB instrument 
being "OFF" are also indicated on the summary table, h addition, a notation of 
.any special characteristics or anomalies of the experiment (eg., calibration of 
WFOV channels 11,12), the particular MAT (eg., missing orbits, incorrect orbital 
summary start dates) and/or data peculiarities (eg., large number, of 
radiances/irradlances '’out-of-limits") are summarized for each MAT day. 

3.1 Legend For ERB Experiment/Instrument Characteristics Table 


ACRONYM 

TIP 

12C 

12N 

WU 

EC 

G/N 

OSEX#) 

CALI 2 
PUP 

G/N (#MFS) 


EC(#MFS) 


MO (##) 

USAS 

HD 


DESCRIPTION 


Channel 11 Shutter Open 
Channel 12 Shutter Closed 
Channel 12 FOV Narrow 
ERB "Warm-Up" Period 
Electronic Calibrations 
GO/NO GO Heater Testing 
Orbital Summary start date 


( * 20 Major Frames) 

( > 20 Major Frames) 

( > 20 Major Frames) 

(} 1° Major Frames) 

( ? 40 Major Frames) 
is incorrect (Orbit Number) 


Channel 11, 12 Calibration 
Spacecraft Pitch-Up Maneuver 

GO/NO GO Heater Test Performed (Duration of test period In major 
frames) 


Electronic Calibrations Performed (duration of calibratioivperiod iiv 
major frames) 

Missing Orbit(s) from the MAT 

Indicates problems with DSAS Alpha/Beta angles on MAT 

Several Subsatellite Foint Latitudes, Longitudes are fille<f with 
a value of "22222". The Header Record label "MF" (Major 
Frame) should be "LR" (Logical Record) indicating the Logical 
Record numbeHs) of the "Filled" data. The data contained in- 
these filled records should be ignored. 


1 Any MATs with sequence numbers different from those published in this Table 
(as contained in the header record) must be considered invalid by the user. 
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ACRONYM DESCRIPTION 

SZA Solar Zenith Angles "Out-of-Limits" ( +180°^ 

=SAAr Solar Azimuth Angles "Out-of-Limits" 

(+1800) 

— -*■ 196 Occurrence 

T he perc e n tage of major frames in each ERB scan mode was obtained by aivldlng 
the total number of major frames in each mode by the total number of major 

frames on each MAT. The percentages are rounded-off to the n**r**.i -'hole- 

percent. The sum of the percentages for the 5 scan modes will yield thTi 
percentage of time that the scanner was on for the day (subtraction of the "ON" 
time from 10096 will yield the percentage of time with scanner off for the day). 

3.? -Monthly ERB Summary Tables 

The tables on pages 74 through 85 summarize on a monthly basis the available 
ERB-7 MATs for the first year of data. 
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FIRST YEAR MAT DATA QUALITY TABLES 


Table D-l MATRWth Missing Solar Data 

The following MAT'S contain at least one orbit with no solar data. This is primarily 

wes compiled by checklngfor "fill" values fortheaverage counts at the time of the 
solar peak in the orbital summaries- The affected. days.and orbits are as follows: 

Rote- Orbit® 


November 16, 1978 

315-321 

November 20,1978 

369— 

November^!, T978 
December-2,-1978: 

389 

535-' 

December 3, 1978 

S53 

December 11, 1978 

661, 670 

.Tpptmpy 11 t 1979 

1089-1 1Q2 

January 15, 1979 

1152, 1157 

9anuary : T9,-r979 

1201" 

-January 83^-1979 

1255, 1256 

February 12, 1979 

1531, 1532 

Februar5Ll3,_1979 

1552, 1553, 

-February-17, 1979 

- 1601-1614 

"February 26^1979" 

173V1734 

February 2% 1979- 

_9259 

March 2, 1979 

| 1289 

March-4, 1979 

: — I8i0rt9i5 

March-9, —1979- 

' 1887 

March 10, 1979 

1897 

1953 

March 20, 1979 

2030, 2033 

March 22, 1979 

2059 

March 25, 1979 

2105 

March 26, 1979 

2120, 2121 

March 29, 1979 

2160 

April 1, 1979 

2195, 2196 

April 3, 1979 

2230 

April 13,1979 

2364 

April 15,1979 

-2391 

April 16,1979 

"2411 

April-21,-1929 

2475,2480 

April 27, 1979 

2558, 2568 


3* 



Table D-l MATs withMis3lngSoIarData (cont'd) 
Date OrbIt(s) 


August 5, 1979 
August 7, 1979 
August 8, 1979 
August 15,1979 
August 17, 1979 
August 20, 1979 


April 28, 197* 

2581 

April 29, 1979 

2593 

May 1,1979 

-2610,2611 

May 3, 1979 

2645 

May 8, 1979 

2708, 2709 

May 9, 1979- 

2730, 2732 

May 13, 1979 

2776, 2886 

MayI4, T979 

288* 

May =17,1979- 

-2834, 2835,2841, 2844 

May 19, 1979 

2867 

May 21, 1979 

-2891- 

May 23, 1979 

2926 

May24*=i979 

2928,2940 

May 25, 1979 

2951- 

May 28^1979 

2987 — 

June-2, 1979- 

3053, 3063 

June 4, 1979 

3081, 3085 

June 8, 1879:- 

-3t36r313* 

June-9,1979 

3156, 3158,3160, 3161 

June 15. 1979 

3175 

June 12, 1979 

3190, 3196 

June 13, 1979 

3206 

June 16^1979 — 

3253, 3259 

Jime 20rl979~ 

— 3313 

June 24, 1979 

3362 

Jun^SflOTO" 

• "337 T 

Ame-26, 1979_ 

3390 

June 28, 1979 

3414 

June 29, 1979T 

3433 — 

June-30, -1979- 

-3442,3449 

ArJy2,-1979 

347* 

July 3, 1979 

3484, 3492 

July 4, 1979 

3501 

July. 6,1979 

3530 

July 7, 1979 

3544 

July 16, 1979 

3072- 

Ally 20, 1979 

3725 

July 22, 1979 

3748,-3751 

July 23, 1979 

3757, 3760 

Ally 24, 1979— 

3771^3777 

August 4, 1979 

3923 


3948“ 
3964, 3965 
-398L 
4078 

4103, 4U5 
4154 


89 




Table D-l MATVvrith Missing SoIar Data^cool'a)- 


Daie 


-Orbital 


August 21, 1979 
August 24, 1979 
August 27, 1979 
August^!, -1979 
September 6rt979 
September 8T 1979 s 
Septem ber 9, 1979. 
September 10, 1979 
September 14, 1979 
Septeniber-16,1979 — 
September=17^1979 
September 18, 1979 
September 22, 1979 
September 25, 1979 
September26, 1979 
September28, 1979 
October-2,-1979. 
October 4, 1979 
October 6, 1979 
October 7, 1979 
October 14,1979 — 
October 20, 1979“ 
October 27, 1979 
October 31i l979- 


41623166 

4209- 

4250 

-42 9633 0 4 

4389 

441t 

-4430. 

4439 

4498 

4519, 4526 
4534, 4543 
45533558 
4813 

4642, 4649, 4652 
— 4659— 
4685,-4692-. 

4740 

“4766,-4767 
4796, 4797 
4811 
4906 

— 4993 — 

5093 

"5X47 




Tabic D-2 Solar Zenith Angle^Out-of-Llmits on MATs 


The following MATs contain 


Tie 


SZA*s were in most cases found to within -a- degree of the upper or lower limits. 
These errors do not affect the solar ir r a d ian c es. 1 The affected days and- orbits are 
as follows: 


January 3,4379? 
January 4,4979 

January 5, 1979 

January 7,4979 
January 8, 1979 
January 9,4979^ 
September 24, 1979 

September-26yi979' 
September 28, 1979 


Date Orbit(s)- 

353T 

992,494, 996,998,4000, 
1002, 1004 

1006,-1008, 1010, 1012, 
1014, 1016 
.1035-1047 

1048-1051^1053-1061_ 
-1067 r 1069 r 1071, 1073- 
4628, 4629, 4631-4633, 

4635-4640 

-4656 r 4659-46fi2^46£4-4667 

4683 


D-3 Solar Azimuth Angle "Out-of-Limits" on MATS 

The following MAT’S contain solar a&imuth angles (SAA) "out-of-limits" (+I8O0). 
The SAA's were in most cases withina- degree of the upper or lower limit. These 
errors do not affect the solar irradianoes on the MATh 2 . The affected days and 
orbits are as follows: 


Date 

January 1, 1979 
January 3, 19?9" 
January 4, 1979 
January 5, 1979 
January 7, 1979 
January 8, 1979 
September 24, 1979 
September 25, 1979 
September 26, 1979 
September 28, 1979 
September 29, 1979 


Orbitis) 

963 

980, 989-991 

992, 994, 995, 1002, 1004 
1009, 1010, 1012, 1015 
1038, 1040, 1043 
1053 
4631 

4642, 4646, 4648, 4650, 4651 
4657, 4660-4665 
4684, 4695 
4697, 4710 


1 Solar Earth Flux Data Tape (SEFDT), Nimbus Observation Processing System 
(NOPS) Quality Control Report, Systems and Applied Sciences Corporation, July 
1982. 

2 Solar Earth Flux Data Tape (SEFD73, Nimbus Observation Processing System 
(NOPS) Quality Control Report, Systems and Applied Sciences Corporation, July, 
1982. 
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OF POOR QUALITY 

•TABLE-D-4 

Number of KFO V Chan nel 12-14 Irradlance Observations "Xic-of-LimLcs " 
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*1. 

0. 
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1. 
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3. 

9. 
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91. 

S3. 

•10. 
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0. 
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0. 

1. 

J21. 

20 2. 

171. 

J. 

0. 

.JJ. 

0. 

111. 

0. 

0. 

Hi. 

111. 

12). 

17. 

0. 

1*0. 

1. 

104. 

0. 

0. 

J it). 

237. 

132. 

7. 

0. 

Mi. 

0. 

121. 

0. 

0. 

J21. 

31. 

JO. 

1. 

0. 

SI. 

0. 

30. 

0. 

0. 

m. 

70. 

33. 

13. 

-0_ 

*0. 

0. 

21. 

0. 

0. 

J30. 

207. 

171. 

0. 

9. 

2)3. 

0. 

1*3. 

0. 

0. 

JJ2. 

330. 

197. 

0. 

31 

JtS. 

0. 

MJ. 

0. 

0. 

Jilt 

200. 

13J. 

1. 

0. 

219. 

a. . 

131. 

0. 

0. 

AM. 

MO. 

210. 

9. 

0. 

JJO. 

0. 

210. 

a. 

0. 

JJO. 

207. 

200. 

1. 

0. 

292. 

0. 

202. 

9. 

0. 

337. 

272. 

Ml. 

1. 

0. 

«7i. 

a. 

MJ. 

0. 

0. 

JJO. 

100. 

200. 

1. 

0. 

-1331- 

0. 

23*. 

0. 

0. 

MO. 

J02. 

ISO. 

2. 

0. 

JO I. 

0. 

ISS. 

0. 

0. 

J«l. 

3 JO. 

132. 

10. 

0. 

J27. 

0. 

IIS. 

0. 

0. 

J12. 

320. 

123. 

220. 

127. 

JJ*. 

20. 

110. 

2J. 

0. 

JM, 

338. 

1SJ. 

2. 

Ol 

3J0. 

0. 

152. 

0. 

0. 

MO. 

200. 

172. 

3. 

0. 

273. 

0. 

1*4. 

a. 

0. 

MO. 

221. 

11. 

1. 

0. 

218. 

0. 

77. 

0. 

0. 

MO. 

JI7. 

172. 

0. 

0. 

Jll. 

0. 

1*7. 

0. 

0. 

MO. 

297. 

03. 

3. 

0. 

2)3. 

0. 

■ 1. 

0. 

0. 

MO. 

23 0. 

iio. 

37. 

J. 

• 90. 

0. 

70. 

0. 

0. 

JM. 

300. 

117. 

1. 

0. 

-3)0. 

0. 

107. 

0. 

9. 

J93. 

Ml. 

103. 

2. 

-0*. 

M3. 

0. 

IOJ. 

0. 

0. 

. JM. 

371. 

179. 

10. 

0. 

337. 

0. 

172. 

0. 

0. 

MO. 

10. 

197. 

11. 

0. 

0. 

0. 

Ml. 

0. 

0. 

JS7. 

1. 

113. 

3. 

0. 

0. 

0. 

no. 

0. 

0. 

MO. 

11. 

13 1. 

9. 

0. 

0. 

0. 

120. 

0. 

0. 

MO. 

Jll. 

213. 

1. 

0. 

J*0. 

0. 

212. 

0. 

0. 

JOI. 

333. 

130. 

2. 

9. 

JSJ. 

0. 

12). 

0. 

0. 
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204. 

91. 

1. 

ll. 

2*3. 

0. 

91. 

0. 

0. 

Jll. 

23 1. 

40. 

1. 

0. 

2*7. * 

0. 

1*. 

0. 

9. 

J*!. 

JOS. 

303. 

200. 

17. 

299. 

20. 

1*. 

2*. 

1. 

1. 

310. 

170. 

0. 


323. 

0. 

158. 

a. 

0. 

J. 

JO). 

110. 

1. 

11. 

270. 

0. 

IJO. 

0. 

0. 

4. 

JSO. 

110. 
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19. 

278. 
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0. 
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• 1. 

0. 

0. 

7. 

JOJ. 

103. 

0. 

00. 

2JS. 

0. 

90. 

0. 

0. 

0. 

221. 

IS. 

0. 

J7. 

■ 40. 

0. 

*0. 

9. 

a. 

1. 

172. 

32. 

2. 

0. 

101. 

0. 

2). 
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431. ... 
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177. 

371. 
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33. 
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o. 

0. 

t. 

t. 

0. 

0. 

0. 

a. 

07. 

«7. 

40. 

u 

4. 

*4. 

0. 

23. 

0. 

0. 

*4. 

MS. 

103. 

110. 

77. 

4. 

30. 

0. 

24. 

0. 

• i. 

40. 

i* 

0. 

0. 

13. 

0. 

0. 

0. 

a. 

SI. • 

43. 

i. 

1. 

0. 

42.- 

-0^ 

0. 

0. 

0. 

Si. 

43. 

f. 

0, 

0. 

-31. 

a. 

3. 

0. 

0. 

u. 

1. 

3. 

3. 

0. 

1. 

0. 

0. 

0. 

0. 

». 

3. 

4. 

4. 

1. 

0. 

0. 

0. 

0. 

0. 

SI. 

4. 

4. 

S. 

0. 

or 

0. 

0. 

0. 

0. 

Sf. 

3. 

0. 

1. 

0. 

0. 

0. 

0. 

a. 

0. 

M. 

40). 

170. 

100. 

too. 

A. 

Uo 

2S. 

22. 

0. 

61. 

00. 

1. 

0. 

0. 

30. 

0. 

0. 

u 

a. 

04. 

»• 

0. 

Mo 

0. 

0. 

0. 

0. 

a. 

0. 

M. 

s. 

3. 

i. 

0. 

0. 

0. 

0. 

0. 

0. 

03. 

0. 

4o 

3. 

2. 

0. 

0. 

0. 

a. 

0. 

•7. 

04. 

IS. 

4. 

0. 

01. 

9. 

03. 

0. 

0. 

kl. 

I. 

3. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

«*. 

1. 

0. 

9. 

9. 

0. 

0. 

0. 

0. 

0. 

71. 

It. 

4. 

3. 

■ 0. 

-air 

0. 

0. 

0. 

0. 

74. 

41 S. 

104. 

100. 

129. 

so. 

oo. 

0. 

44. 

0. 

TJ. 

31. 

41. 

7. 

0. 

IS. 

04 

20. 

0. 

0. 

7S. 

• 3. 

4o 

1. 

0. 

0. 

0. 

0. 

0. 

0. 

7a. 

7. 

4. 

4. 

0. 

0. 

a. 

0. 

0. 

0. 

77. 

10. 

1. 

4. 

0. 

0. 

0. 

0. 

0. 

0. 

74. 

13. 

10. 

II. 

0. 

0. 

0. 

0. 

0. 

0. 

*0. 

3. 

It 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

• 1. 

1. 

I. 

7. 

0. 

0. 

0. 

0. 

0. 

0. 

03. 

3. 

7. 

3. 

0. 

0. 

0. 

0. 

0. 

0. 

• 4.. 

SO. 

100. 

no. 

41. 

0. 

30. 

0. 

42. 

0. 

IS. 

3*. 

0. 

ii. 

7. 

17. 

0. 

0. 

0. 

0. 

17. 

10. 

11. 

13. 

0. 

0. 

0. 

a. 

a. 

0. 

M. 

4. 

0. 

0. 

1. 

». 

9. 

0. 

0. 

0. 

Me 

0*. 

3S. 

is. 

0. 

4). 

0. 

20. 

a. 

0. 

SI. 

3. 

l. 

0. 

0. 

2. 

0. 

0. 

0. 

0. 

44. 

0. 

1. 

4. 

0. 

0. 

0. 

0. 

a. 

0. 

Si. 

10 1. 

30. 

: 3. 

0. 

70. • 

9. 

35. 

0. 

0. 

S7. 

a*. 

SS. 

3. 

0. 

IS. 

0. 

*0e ’ 

0. 

0. 

3S. 

IS. 

0. 

«• 

0. 

• J«. 

0. 

0. 

0. 

0. 

101. 

43. 

0. 

3. 

7. 

13. 

0. 

0. 

0. 

0. 

103. 

400. 

1401. 

1124. 

SO. 

IK 

437. 

24. 

422. 

0. 

IO«o 

I. 

10. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

»o*. 

t« 

2* 

3. 

0. 

0. 

0. 

0. 

a. 

a. 

too. 

17. 

133. 

100. 

43. 

4U 

33. 

0. 

2k 

0. 

107. 

S. 

0. 

o. 

3. 

0. 

0. 

0. 

0. 

0. 

lOd. 

uo. 

IIS. 

114. 

03. 

94 

0. 

•5# 

0. 

42. 

0. 
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ORIGINAL PAGZ J3 
OF POOR QUALITY 


TABLE D-4 (Cont’d) 

Nuafaer of UFOY Channel 12-.14 irradiance Observations: "Out-of Limits" 


“Sfa*" c«ta of * l cSfl* »“* ' 


104. 

2. 

4. 

«. 

0. 

0. 

0. 

9. 

0. 

0. 

111. 

207. 

1129. 

1021. 

*0. 

0. 

229. 

0. 

20*. 

0. 

112. 

0. 

1. 

3. 

0. 

a. 

0. 

0. 

0. 

a. 

113. 

14. 

3. 

4. 

- 0. 

9. 

Os- 

0. 

0. 

0. 

IIS. 

30. 

13. 

12. 

0. 

10. 

0. 

0. 

0. 

0. 

It*. 

1*. 

•2. 

12. 

0. 

1. 

2. 

0. 

0. 

0. 

• •7. 

*4. 

34. 

3. 

0. 

*3. 

0. 

31. 

0. 

0.. 

110. 

1*2. 

IS*. 

107. 

7*. 

0. 

31. 

0. 

22. 

0. 

114. 

0. 

2. 

1. 

0. 

4. 

1. 

0. 

0. 

0. 

121. 

14. 

1. 

2. 

0. 

to. 

-0^- 

0. 

0. 

0. 

12J. 

*4. 

2 k. 

0. 

a. 

a*. 


24. 

4. 

0. 

124. 

14. 

4. 

0. 

3. 

0. 

0. 

0. 

0. 

0. 

129. 

74. 

24. 

13. 

3. 

it. 

-to-. 

0. 

4. 

1. 

127. 

7. 

4. 

«. 

4. 

0. 

0. 

0. 

0. 

0. 

120. 

94. 

0. 

12. 

12. 

70. 

0. 

a. 

0. 

0. 

124. 

*«. 

7. 

*. 

0. 

92. 

0. 

0. 

0. 

0. 

131. 

40. 

4. 

0. 

23* 

13. 

0. 

0. 

0. 

0. 

IJ3. 

131. 

124. 

49. 

44. 

3*. 

24. 

23. 

20. 

0. 

13*. 

M2. 

•t. 

4. 

34. 

•0. 

0. 

3*. 

0. 

0. 

139. . 

100. 

*2. 

0. 

*. 

79. 

0. 

3*. 

0. 

0. 

137. 

M3. 

37. 

*. 

*4. 

3*. 

0. 

33. 

0. 

. o. 

1J4. 

93. 

4. 

0. 

•2. 

2. 

o. 

0. 

0. 

0. 

1*0. 

9*. 

2. 

1. 

30. 

t. 

a. 

4. 

4. 

0. 

141. 

•«. 

14. 

4. 

30. 

0. 

10. 

0.. 

0. 

0. 

143. 

*0. 

24. 

4. 

40. 

39. 

0. 

21. 

0. 

0. 

1*4. 

227. 

131. 

100. 

1*7. 

0. 

30. * 

0. 

2U 

0. 

1*9. 

72. 

14. 

3. 

40. 

4. 

1*. 

0. 

0. 

0. 

147. 

I«3. 

4. 

1. 

09. 


a. 

0. 

0. 

0. 

1*0. 

•20. 

4. 

7. 

90. 

1. 

3. 

0. 

0. 

4. 

144. 

130. 

32. 

10. 

93. 

0. 

23. 

0. 

0. 

0. 

191. 

*3. 

1. 

1. 

49. 

30. 

0. 

0. 

0. 

0. 

192. 

193. 

2*. 

4. 

40. 

0. 

2*. 

0. 

0. 

0. 

133. 

143. 

It. 

1. 

03. 

0. 

1*. 

0. 

0. 

0. 

199. 

140. 

*0. 

30. 

103. 

29. 

T. 

0. 

2. 

0. 

190. 

*0U 

27*. 

7*. 

211. 

37. 

24*. 

0. 

14. 

a. 

137. 

122. 

90. 

4. 

47. 

0. 

43. 

0. 

0. 

0. 

134. 

1*4. 

10. 

10. 

9*. 

4. 

0. 

0. 

0. 

0. 

1*0. 

93. 

34. 

2. 

S3. 

20. 

29. 

0. 

0. 

0. 

Itl. 

212. 

7*. 

9. 

102. 

47. 

*2. 

9. 

0. 

0. 

1*3. 

1*4. 

0. 

1. 

112. 

0. 

0. 

0. 

0. 

0.. 

.1*4. 

190. 

117. 

2. 

123. 

0. 

II*. 

0. 

a. 

0. 

1*3. 

Hi- 

14. 

0. 

10*.. 

2U 

4*. 

0. 

0. 

0. 

H7. 

139. 

*• 

4. 

100. 

0. 

0. 

0. 

0. 

0. 

1*4. 

412. 

231. 

107. 

207. 

P. 

4*. 

37. 

20. 

0. 

1*9. 

213. 

171. 

3. 

107. 

23. 

1*9. 

0. 

0. 

0.. 

lit. 

112. 

«. 

7. 

01. 

0. 

0. 

0. 

0. 

0. 

172. 

1*9. 

31. 

4. 

1*4. 

0. 

4*. 

0. 

0. 

0. 

173. 

19 1. 

24. 

t. 

127. 

0. 

• 4. 

0. 

0. 

0. 

173. 

244. 

33. 

1. 

103. 

*9. 

0. 

33. 

0. 

0. 

17*. 

232. 

134. 

«. 

121. 

13. 

14*. 

0. 

0. 

0. 

177. 

202. 

101. 

4. 

107. 

0. 

49. 

0. 

0. 

0. 

179. 

227. 

4. 

7. 

131. 

14. 

0. 

0. 

0. 

0. 

HO. 

*03. 

170. 

111. 

177. 

J*. 

71. 

0. 

20. 

0. 
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ORIGINAL FAGI 19 

OF POOR QUAUTY 

TABLE 0-4 (Cont'4 

Number of WFOV Channel 12*14 Irradlance Observations "Out-of-Limits* 


JIILOAI 

“^2°“ 


a«*o°“ 


-20-«^ m 2fiS2a 

Ul. 

222. 

174. 

14. 

171. 

94. 

1*. 

79. 

0. 

0. 

i*l. 

202. 

IS. 

22. 

141. 

99. 

0. 

0. 

0. 

0. 

1*4. 

24*. 

120. 

*. 

11*. 

1*. 

122. 

1. 

0. 

0. 

1*9. 

2*0. 

220. 

20. 

lit. 

4*. 

200. 

0. 

0. 

0. 

It}. 

1*2. 

S. 

12. 

112. 

2. 

0. 

0. 

0. 

0. 

taa. 

172. 

292. 

It. 

104. 

4. 

240. 

0. 

0. 

0. 

ii*. 

24$. 

299. 

It. 

IS*. 

0. 

22*. 

0. 

0. 

1. 

ist. 

291. 

12. 

It. 

14*. 

2T 

~0i. 

0. 

0. 

0. 

1)2. 

4*7. 

224. 

110. 

22*. 

2. 

-217. 

0. 

2U 

0. 

1)1. 

ISO. 

104. 

10. 

142. 

0. 

SI. 

0. 

0. 

0. 

IS). 

1*1. 

s. 

10. 

•9. 

J*. 

0. 

0. 

0. 

0. 

IS*. 

222. 

229. 

II. 

119. 

27. 

20*. 

7. 

0. 

1. 

1*7. 

172. 

20). 

17. 

S4. 

0. 

I)4i 

0. 

0. 

0. 

IS*. 

117. 

19. 

12. 

70. 

0. 

—or 

0. 

0. 

• • 

200. 

1*7. 

SO. 

19. 

II*. 

2. 

7). 

0. 

0. 

»• 

201. 

191. 

120. 

t. 

)*. 

0. 

III. 

J. 

0. 


202. 

10). 

10. 

*. 

71. 

0. 

0. 

0. 

0. 

Or 

20a. 

24*. 

214. 

It*. 

1*2. 

0. 

+4*r 

0. 

21. 

Or 

20). 

ISO. 

*2. 

21. 

112. 

0. 

»Q. 

0. 

0. 

0. 

207. 

179. 

12. 

12. 

•4. 

J*. 

0. 

0. 

0. 

0. 

20*. 

127. 

220. 

14. 

*9. 

i. 

207. 

0. 

0. 

0. 

20). 

174. 

17*. 

17. 

44. 

2. 

192. 

0. 

u 

0. 

211. 

Ml. 

). 

*. 

07. 

0. 

Oi 

0. 

0. 

0. 

212. 

127. 

1*2. 

14. 

72. 

4*. 

•90. 

0. 

0. 

0. 

2ij; 

IIS. 

77. 

2. 

70. 

J). 

71. 

0. 

0. 

0. 

21). 

71. 

9. 

7. 

71. 

0. 

0. 

0. 

0. 

0. 

21t. 

SO). 

229. 

1*1. 

t*1. 

**. 

459. 

2. 

21. 

0. 

217. 

102. 

72. 

11. 

7*. 

0. 

*24 

0. 

a. 


21). 

7*. 

20. 

19. 

27. 

2*. 

0. 

0. 

0. 

0. 

2*0. 

2S. 

2»«. 

4. 

2. 

*1. 

2)4. 

7. 

0. 

0. 

221. 

17. 

147. 

17. 

0. 

4. 

112. 

0. 

a. 

0. 

22J. 

14. 

II. 

10. 

*. 

0. 

0. 

1. 

0. 

0. 

224. 

22. 

122. 

t. 

IS. 

0. 

I2S. 

0. 

•). 

0. 

.22*. 

14. 

1*. 

1. 

2. 

0. 

*2. 

0. 

0. 

0. 

227. 

*7. 

*2. 

*9. 

IS. 

0. 

2. 

0. 

1. 

0. 

22*. 

IS*. 

112. 

2*. 

1J7. 

0. 

)2. 

0. 

Id. 

a. 

22*. 

J. 

11). 

1. 

a. 

0. 

110. 

0. 

0. 

0. 

*2 1 • 

*4. 

27. 

4. 

ij. 

4*. 

a. 

JU 

0. 

0. 

222. 

40. 

7). 

«. 

22. 

to. 

ts. 

0. 

0. 

a. 

242. 

1). 

40. 

*. 

9. 

0. 

jj. 

0. 

a. 

0. 

22). 

4*. 

10. 

12. 

22. 

0. 

0. 

0. 

0. 

0. 

2J*. 

7). 

9. 

*. . 

42. 

22. 

0. 

0. 

0. 

0. 

227. 

7*. 

24. 

1*. ' 

49. 

22. 

7. 

0. 

0. 

1. 

22). 

20. 

9. 

a. 

IS. 

0. 

0. 

0.. 

0. 

0. 

240. 

221. 

1J9. 

104. 

101. 

0. 

2*. 

0. 

21. 

0. 

241. 

47. 

(0. 

11. 

27. 

0. 

90. 

0. 

0. 

0. 

242. 

12. 

•* 

S. 

*. 

0. 

0. 

0. 

0. 

0. 

244. 

1. 

«. 

2. 

0. 

0. 

0. 

0. 

0. 

0. 

24). 

12. 

10. 

11. . 

0. 

0. 

0. . 

0. 

a. 

0. 

247. 

• 1. 

*2. 

*2. 

2. 

22. 

Or. 

u 

0. 

0. 

24*. 

I*. 

7. 

S. 

0. 

11. 

0. 

0. 

0. 

0. 

*42. 

*. 

17. 

1). 

0. 

0. 

9. 

0. 

a. 

0. 

2)1. 

1). 

10. 

19. 

0. 

1. 

0. 

0. 

0. 

0. 


96 




'ORIGINAL PAGE 19 

TABLE D-4 (Cont'd) Op POOR QUALITY. 

Number of WFOV Channel 12-14 Irradiance Observations- “Cot-of-Limits" 




2U. 

201. 

122. 

113. 

15*. 

0. 

-23. 

0. 

21. 

0. 

233. 

12. 

(. 

«. 

3. 

0. 

0. 

0. 

0. 

0.. 

233. 

22.. 

14. 

23. 

0.. 

1. 

0. 

0. 

0. 

0. 

25*. 

23. 

3. 

10. 

1. 

0. 

0. 

0. 

0. 

0. 

*37. 

14. 

10. 

1*. 

0. 

0. 

9. 

0. 

0. 

0.. 

*33. 

3. 

3. 

3. 

0. 

0. 

0. 

0. 

0. 

0. 

2«0. 

2. 

2. 

2.. 

0. 

0^ 

-*«. 

0. 

0. 

(. 

*•1. 

*4. 

37. 

14. 

0. 

32. 

132 

II. 

0. 

0.. 

2*3. 

14. 

3. 

17.. 

0. 

0. 

T. 

0. 

0. 

0. 

2*4. 

133. 

1*3. 

12*. 

73. 

0. 

It. 

Of 

*1. 

0. 

2*3. 

1*. 

*2. 

3*. 

0. . 

0. 

0. 

-0. 

0. 

0. 

2*7. 

34. 

22. 

32. 

0. 

12. 

0. 

0. 

0. 

0. 

2M. 

0. 

3. 

2. 

0. 

1. 

0. 

0. 

0. 

0. 

2*7. 

4. 

1. 

0. 

0. 

0. 

0- 

0. 

0. 

0. 

*71. 

3.. 

1. 

20. 

0. 

0. 

0. 

0. 

0. 

0.. 

272. 

*1. 

10. 

IS. 

0. 

*3. 

0. 

0. 

0. 

0. 

27J. 

47. 

(. 

2*. 

0. 

33. 

0. 

0. 

0. 

0. 

T73. 

*3. 

1. 

2. 

0. 

20. 

(. 

0. 

0. 

0. 

*7*. 

37. 

*1. 

t. 

0. 

3t. . 

o. 

35. 

0. 

0. 

*77. 

40. 

IS. 

It. 

23. 

0. 

V, 

0. 

0. 

0. 

*73. 

*. 

3. 

11. 

0. 

0. 

0. 

0. 

0. 

0. 

2M. 

14. 

4. 

21. 

0. 

7. 

0. 

0. 

0. 

0. 

2*1. 

3. 

*. 

I*. 

0. 

1. 

0* 

0. 

0. 

0. 

*7J. 

12. 

13. 

13. 

0. 

0. 

Of 

0. 

0. 

0. 

2(4. 

3. 

3. 

0. 

0. 

0. 

a. 

0. 

0. 

0. 

2(3. 

12. 

1. 

1. 

1. 

0. 

0. 

0. 

0. 

0. 

*•7. 

107. 

(3. 

IS. 

0. 

13. 

0. 

37. 

ll. 

0. 

2M. 

(3. 

122. 

12*. 

0. 

*1. 

2*. 

0. 

21. 

0. 

211. 

7*. 

30. 

7. 

0. 

33. 

0. 

40. 

0. 

0. 

231. 

It*. 

2. 

4. 

1*3. 

0. 

0. 

0. 

0. 

0. 

*72. 

232. 

I(. 

13. 

230. 

0. 

7. 

0. 

0. 

0. 

233. 

t((. 

3. 

3. 

133. 

0. 

0. 

0. 

0. 

0. 

*33. 

3. 

3. 

3. 

0. 

0. 

0. 

0. 

0. 

0. 

23*. 

17. 

17. 

10. 

0. 

0. 

0. 

0. 

0. 

0. 

*37. 

17. 

14. 

IS. 

0. 

0. 

0. 

0. 

0. 

0. 

233. 

7. 

3. 

3. 

0.. 

0. 

0. 

0. 

0. 

0. 

3*0. 

IS. 

3. 

2. 
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TABLE 0-5 OF" POOR QUALITY 
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TABLE D-5 (Cont'd) 
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TABLE D-5 (Cont'd) 
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MATData Gaps; 


TABLE D-5 (Cont'd) 
Nuraber of Digital Count 
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9. 

9. 

0. 

0. 

909. 

•**. 

23*. 

2. 

0. 

2. 

0. 

2. 

0. 

10. 

297. 

29. 


21. 

9. 

4. 

0. 

33. 

299. 

-0. 

a. 

1. 

0. 

2. 

0. 

3. 

2*0. 

0. 

0. 

0. 

a. 

2. 

0. 

2. 

2*T. 

T. 

-ff. 

u 

0. 

3. 

1. 

«. 


2. 

o. 

1. 

0. 

t. 

937. 

•kk. 

2**» 

212. 

1322. 

2*. 

41. 

11. 

0. 

•70. 

2*5. 

12. 

2. 

12. 

12. 

9. 

0. 

•2. 

WTV 

r. 

-rs. 

«. 

-91. 

10. 

*04. 

*09. 

2«*. 

i. 

1. 

1. 

0. 

«. 

0. 

9. 

299. 

1. 

9. 

«. 

0. 

2. 

0. 

I. 

271. 

1. 

0. 

1. 

*1. 

1. 

330. 

*97. 

272. 

2. 

0.. 

3. 

0. 

*. 

0. 

322. 

27 J. 

u. 

9. 

I*. 

9. 

3. 

0. 

29. 

279. 

2. 

0. 

2. 

•o. ' 

9. 

*04. 

*1*. 

27k. 

2. 

0. 

0. 

0. 

«. 

0. 

1. 

277. 

1*7. 

k. 

10. 

«. 

9. 

o: 

•73. 

279. 

0. 

0. 

0. 

0. 

3. 

*03. 

*12. 

213. 

— l;— 

r. 

0. 

a. 

1. 

0. 

i. 

2S1. 

0. 

0. 

0. 

0. 

1. 

0. 

b 

2S2. 

9. 

t. 

9. 

*i. 

*. 

13*. 

193. 

2kk. 

0. 

i. 

s. 

«i. 

2. 

0. 

*0. 

2U. 

*. 

0. 

2. 

0. 

1. 

0. 

7. 

-2*7,- 

I. 

-0.- 

0. 

0. 

1. 

1*0. 

102. 

***.. 

rSMm 


22. 

S3. 

9. 

0. 

311. 

2*9. 

fr 

0. 

■0. 

*1. 

1. 

0. 

32. 

2 >rn — 

-3*72. 

Oi 

0. 

0. 

2. 

941. 

4*02. 

.,292. 

9*21. 

0. 

3. 

0. 

*. 

0. 

4797. 

*92. 

3999. 

0. 

i. 

0. 

2. 

0. 

244*. 

299. 

2. 

0. 

0. 

*1. 

J. 

139. 

1*1. 

29*. 

*. 

0. 

0. 

3. 

i. 

d. 

7. 

297. 

29. 

0. 

33. 

a. 

9. 

0. 

*2. 

299. 

1. 

1. 

0. 

0. 

1. 

»**. 

409. 

203, 

—I. 

0. 

2. 

0. 

3. 

0. 

1. 

201. 

932. 

1173. 

*9. 

99. 

1. 

0. 

4*4. 

202. 

0. 

0. 

4. 

0. 

2. 

4*7. 

42k. 

20*. 

4. 

39*. 

3. 

*1. 

7. 

0. 

31. 
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TABLE D-7 

Data Quality Loss Interval Flags for Undefined FOV Locations 


JUUA* DATS 

A 

■" 

C 

O 

1 

t 

m 

77,734 

14734/1440 

1/4403 

3/4040 

1/4014 

0/0 

-at 

IH.4M 

34131/1040 

11/4033 

17/4131 

1/4 

i n 

ns 

U7.1M 

31433/1044 

34V434S 

344/.1374 

433/.3144 

1/4043 

m 

m.iu 

34344/1143 

11/4014 

17/4004 

3/4004 

1/0 

ssr- 

Its , 714 

33400/1040 

11/4014 

11/4044 

3/4000 

3/4000 

m 

HUM 

17T1 4/1440 

0/4033 

7/4040 

4/0 

WO 

» 

HUH 

314H/104S 

31/4033 

33/41M 

33/4301 

on 

ns. 

131410 

30117/1040 

14/4030 

31/4131 

3/4111 

1/4044 

m 

MS.TM 

37477/1440 

7/4413 

4/4044 

37/4114 

4/0 

n* 

134,134 

tosrr/iojs 

0/0 

1/0 

33/4434 

4/4034 

M 

MUM 

30711/1043 

0/4014 

10/4044 

44/4314 

34/43M 

sw 

174,114 

33431/1041 

14/4433 

14/4014 

7/4141 

3/4004 

-Mo- 

144.104 

33134/10.00 

4/0 

4/3 

30/4174 

I/O 

no- 

141,414 

31004/10.14 

43/4043 

47/4411 

00/4344 

4/4014 

m 

134,141 

30433/1040 

11/4117 

11/4104 

33/4304 

o n 


U44 

313/1441 

on 

1/0 

1/0 

1/0 

■at 

trust 

33333/14.47 

14/4030 

13/AOn 

13704/7.7344 

1334/4144 

MS 

137,444 

34177/10.14 

14/4033 

31/4134 

17/4131 

1/4044 

at 

1.3M 

370/M.l! 

o/o 

on 

1/0 

4/0 

MS 

144,734 

10040/10.17 

30/4111 

44/4414 

44/4444 

0/0 

t 

141,433 

33344/10.13 

44/4041 

44/4344 

4/4034 

3/.0001 

4 

110444 

31433/10.44 

31/4134 

40/4344 

31/4344 

31/4444 

S 

111,444 

31731/10.41 

43/4111 

37/4331 

3/0 

o n 

IS 

117444 

33411/10.10 

70/4041 

30/4104 

31/4344 

1/44M 

oa 

10S4M 

107t4/t0.34 

4/4 

0/0 

3/0 

0/0 

:sr 

40,414 

17433/10.14 

4/4 

3/4034 

0/0 

0/0 

-S3- 

03,444 

11030/1140 

i/O 

0/0 

0/0 

on 


Cumulative and relative (expressed as a percent right of slash mark) 
frequency of occurrence of selected parameters for each day checked. Column A 
Is the number of observations for which the scanner was on. Column B is the 
occurrence of undefined latitude FOV locations for channels IS and 19. Column C 
is Uie Platinum Temperture Monitor Flag for the four longwave channels. Columns 
-D,-E, and F are occurrences of the Alpha Encoder quality flag turned on, Alpha 
angle more than one count from nominal, and Alpha angle greater than 266, 
respectively. 


• Fromm, MtDrand P.H. Dwivedi, 1982. Validation of First Year ERB-7 NFOV 
Data. Research and Data Systems, Inc. Prepared for GSFC under contract 
NAS 5-26123. \ 

m * The-undefinetTFOV locations which range from'18-20% per day result from 
the FOV over the horizon and gimbal motion of the scan head. For more 
details please see page 21 of the MAT Userb Guide Document. 
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TABLE D-7 (cont'd) 

Data Quality Loss Interval Flags for 
Undefined FOV Locations 


miAMDATX. 

A 

• 

e 

0 

t 

r 

41 

114,414 

noo/mo 

. 0/0 

I/O 

4/0 

I/O 

41 

liT.m 

22400/11.11 

3/4004 

3/4010 

1/0 

1/0 

-or 

nt.so* 

11311/1044 

I/O 

1/4073 

1/4001 

on 

u 

hum 

11077/1140 

11/4010 

I/I 

1/4000 

0/0 

M 

m,iu 

10100/1044 

1/4003 

3/4011 

77/4711 

14/4104 

— u 

UMM 

nui/10.10 

1/4017 

1/4010 

11/4214 

1/0 

n 

111424 

31701/1041 

33/4013 

33/4144 

13/4112 

4/0 

rr 

1M.IT1 

3nil/lMl 

7/40U 

0/4041 

0/1 

1/0 

M 

1M.TM 

10117/1040 

13/ .0041 

34/4100 

12/4214 

1/.0000 

M 

113,711 

HIII/104! 

44/4073 

11/4230 

4/4014 

3/. 01 14 

1M 

111471 

11111/1040 

1/4112 

10/4110 

ra/jiu 

I/O 

lie 

170,171 

31110/1040 

10/4010 

10/4113 

111/4111 

I/I 

— m 

t44IO 

1711/1040 

1/4107 

4/4101 

10/4120 

in 

m 

111,114 

11310/1041 

1/403 

10/4004 

111/4124 

0/1 

in 

413411 

11711/1041 

H/4000 

14/4101 

ini/1.4121 

i/i 

lit 

UMM 

117 14/11. 41 

1/4103 

7/4014 

30413/17413* 

:* 

tn 

i4i4n 

10441/10.41 

10/4011 

13/4140 

t3ll/4.012i 

• 0 

ta 

UMM 

101M/1I44 

33/4040 

13/4113 

10/4110 

4/4340 

124 

11,414 

1411/1040 

1/0 

0/0 

on 

in 

ur 

1434H 

17110/10.47 

1/0 

4/4024 

11/4000 

i/i 

1 144 

111,171 

10117/1040 

13/4013 

33/4144 

on 

in 

; i4i 

131,111 

13142/10. 47 

44/4070 

11/4204 

74/4141 

4/4023 

m 

144,140 

20101/11.44 

17/4020 

13/4104 

17/4114 

4/0 

_im .... 

110.171 

11001/10.44 

17/4013 

11/4000 

00/4100 

1/4111 

W& 

-120,1 JO 

mn/io.it 

41/4003 

17/4110 

11/4130 

11/4104 

114 

113,110 

24041/10.40 

0/4010 

4/4013 

1/0 

on 

III 

141,47V 

10114/10.41 

4/4007 

U/.0M3 

on 

in 

1TI 

17,041 

11300/10.40 

41/4070 

40/4240 

00/4111 

1/4001 

1TI 

111.440 

21041/1042 

17/4W 

04/4410 

12/4240 

V.00II 

111 

110,171 

30123/10.40 

37/.0043 

11/4144 

10/4140 

0/1 

111 

1M414 

11101/10.41 

37/4010 

40/4200 

01*4144 

1/0 

in 

110440 

11207/10.40 

13/4003 

10/4141 

111/4041 

in 

-i*r 

141400 

17010/11.40 

40/4070 

13/4114 

11/4204 

in 

in 

110401 

mu/10.40 

11/4111 

M/4113 

M/.0410 

in 
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TABLE D-7 (Cont'd) 

Data Quality Loss Interval Flags for Undefined Fov Locations 


JOUAMOATC 

A 

■ 

c 

D 

t 

r 

m 

MUM 

mtvtajt 

171/ JIM 

III/ J* 11 

ut/ jan 

VMM 

m 

l«t,TM 

taasa/tM t 

11/JtM 

tVJllt 

(VMM 

a/a 

m 

HUM 

muntM 

M/MM 

M/MM 

aa/jtu 

a/a 

tu 

UT.Ttt 

irrtr/if.u 

sa/Mta 

U/JtTt 

at/ jut 

t/a 

— tu- 

ITM« 

ttmnt.it 

li/Jta 

tt/jtta 

Jt/JtTt 

art 

rn 

tta.ua 

mrvia.a 

2VJM1 

at / jim 

11V.11M 

(rt 

m 

it* 4 ta mrrn t.M 

U/MM 

Tt/MM 

»1/41M 

art 

-tu- 

- m,an 

UUt/ltM 

M/Mta 

aa/MM 

U/J4M 

(rt 

na 

laajtt- 

nmntM 

n/M«r 

tr/JiM 

ta/MM 

a/a 

nr - 

— UUM 

niaani n 

ta/Mu 

U/JtM 

tVJtta 

VMM 

1M 

HUM 

tant/UM 

M/MM 

M/J148 

tt/Mta 

(rt 

tu 

it nt 

wxtntM 

tr/MM 

11/MU 

tr/MM 

VMM 

t« 

' 1TUM 

tam/iaja 

71/ JIM 

U/MM 

tt/Mta 

VMM 

m 

uuat- 

ataa/iaja 

TVJKt 

ta/Mta 

ta/Mta 

(rt 

taa 

tiajn 

ataavtajs 

«aa/MM 

taa/Mta 

n/MM 

VMM 

* -tat 

'■iMtfUAs 

minui 

uv.ataa 

aa/M» 

tta/MM 

VMM 

M* | 

1W.IM 

ntti/** — 

«i/jt« 

tat/MM 

tat/utn 

r/jaaa 


— ut,ut 

uaia/ma 

a/MH 

aa/M«a 

VMM 

VMM 

m 

tun 

tau/raa 

u/Mta 

ta/MM 

U/MM 

a/a 

na 

UN 

na/iajt 

a/a 

a/a 

a/a 

(rt 

— m~ 

lta.m 

mttntM 

tta/MM 

UtlAlMt 

tav.iiu 

VMM 

~m~ 

1TUH 

muntm 

tM/Maa 

■ 111/ MM 

ua/jTsa 

VM3a 

tar 

ut/an 

tmtniM 

Ma/MM 

tm/jxtt 

ita/jtM 

i/jtaa 

tat 

ua,na 

tsntntM 

r/jrrj 

tVMSi 

aa/jaaa 

va 

m 

uajM 

ttm/it.tt 

tM/Maa 

ut/om 

11/ JIM 

VMM 

m 

taa^M 

llMt/lMt 

ta/MM 

41/ Jill 

ta/MM 

(rt 

Mt 

ITUM 

tmmt.n 

11/ MM 

at/ J im 

TVJ4M 

VMM 
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TABLE 0-8 OF POOR QUALITY 

NFGV Channels 15-22, "Out-of-Liraits" Observations, 


JBL.UX2. 

caiv 

•CS4* 

call 

cola 

CSI* 

CK20 

coil 

C942 

120 

111 

27 

21 

144 

1 

4 

4 

2 

JM- 

~*i3^ 

-13a 

12 * 

227 

t* 

i* 

17 

21 

112 

941 

12« 

12* 

*11 

200 

it* 

4*79 

2*2 

22* 

144 

72 

77 

J44 

20 

17 

10 

25 


1*0 — 

45. 

40 

251 

1% 

10 

10 

II 

12 a 

air 

105 

51 

207 

10 

1 

11 

•2 

JM 

125 

71 

50 

*20 

11 

24 

42 

12 

111 

7211 

*7 

5* 

25* 

IS 

17 

44 

21 

11*- 

-1*0- 

111 

5 J 

152 

IS 

12 

n 

11 


m 

-»4r 

■so 

121 

* 

* * 

4 

• • 

ID 

201 

72 

•1 


10 

« 

14 

IS 

1»» 

r 

4 

0 

0 

0 

4 

0 

0 

J«» 

2*1 

•u 

50 

4.4 

22 

11 

u 

21 

1M 

174 

7 * 

*1 

205 

7 

1 

2 

* 

102 

0 

0 

0 

4 

0 

0 

0 

4 

15- 

71*1 

144 

104 

«os 

OS 

44 

*3 

00 

157 

_27l 

75 

4 1 

*54 

21 

15 

11 

17 

1M 

0 

1 

0 

22 

a 

0 

0 

0 

1*1 

101 

104 

45 

2544 

17 

207 

1* 

20 

1*2 

IS* 

45 

59 

10701 

25 

14 

49 

■ 27 

!*• 

0 

1 

0 

491 

0 

0 

4 

0 

— 1 * 0 - 

=227 

- la*— 

«« 

74*1 

4*- 

50 

5* 

40 

1 

171 

*7 

90 

9444 

SO 

17 

27 

17 

4 

257 

11* 

122 

ly*l 

70 

*1 

• 1 

•2 

s 

219 

94 ' 

40 

2054 

44 

24 

15 

17 

-u 

257 

104 

42 

1015* 

12 

14 

13 

27 

-20- 

-2*7 — 

43 

-44 

4414 

S 

2 

5 

0 

27 

-59* 

SI 

*0 

225* 

10 

2 

5 

5 

11 

' 7 f- 

12 

21 

2725 


0 

J 

1 

«0 


11 

*5 

•400 

7 

2 

4 

2 

<5 

2*2 

1*2 

57 

»0*« 

10 

1 

7 

2 

52 

125 

•7 

49 

*457 

IS I 

4 

10 

4 

*0— 

41*- - 

— Ids 

4 0- 

10174 

12 

• 

9 

5 

-»**!> 

-t?r 

-or- 

Tl 

7730 


7 

2 

2 

ts 

177 

•4 

i 4 

9410 

22 

9 

9 

10 

72 

It 

*51 

4-71 

22110 

49 

1 * 

44 

4* 

77 

15 

474 

454 

21*21 

10* 

21 

11 

7 

114 

51 

454 

4*9 

21*11 

22 s 

. 1* 

10 

17 

99 

40 

554 

517 

223** 

90 

59 

41 

*1 

105 

151 

*»7 

*47 

27*35 

199 

2S 

12 

14 

<00 

IIS 

5*0 

504 

27*10 

lli 

13 

1* 

20 

111 

*- 

ST 

21 

2177 

* 

5 

4 

4 

111 

—10 

*44 

*20 

20535 

10 

21 

10 

10 

117 

144 

— 4*i 

SO 4 

25200 

07 

49 

44 

11 

IIS 

*0 

2*4 

laS 

1340* 

5* 

II 

21 

5 

121 

215 

54 

,» 

2*555 

22 

20 

2* 

25 

122 

171 

79 

>» 

243*0 

IS 

11 

1J 

1 * 

41* 

-XUK 

-92- 

10 

22*55 

52 

44 

51 

•7 

140 

15* 

70 

55 

10*2* 

4 

7 

1* 

IS 

1*4 

1J4 

113 

42 

24*32 

25 

2* 

25 

22 

uo 

217 

• 21 

70 

20201 

10 

20 

27 

44 


* Trowm , tt. fr., and EU1U Dwtvedl, 1982. Validation o£ First Tear ERB-7 NFOV 
Data. Research and Data Systems, Inc., prepared for CSFC under contract 
NAS 5-26123. , , , 
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TABLE 0-8 vCont'd) 

NFOV GfTartnels -15-22_^ "Out-of-LInlts" Observations 


2BL. tttl 

Cf 15 

Util 

C027 

cm* 

COI) 

OUIO 

cut 

CM2 

152 

10* 

M2 

51- 

-20 120 

22 

1* 

14 

21 

15* 

1*1 

1 1* 

71 

2*011 

2* 

17 

1* 

20 

IM 

11* 

7* 

• 1 

211*1 

»* 

1* 

12 

20 

It* 

U* 

*0 

-*j * 

—21**2 

11 

• 

* 

* 

It* 

U» 

H 

*1 

29*0* 

1* 

12- 

1* 

20 

•02.' 

U -Jr 

tu 

JEt 

■1120* 

•: 

11 

24 

1* 

17* 

1*7 

*» 

*1 

2171* 

17 

21 

2* 

24 

-tor 

TO 

*2 

• 2 

2*2*1 

21 

21 

It 

2* 

Ml 

22*- 

-1** 

12* 

2*227 

5* 

*« 

*5 

*0 

M 7 

200 

15* 

II* 

27*2* 

•4 

*1 

51 

51 

1*1 

171 

102 

7* 

2 70S* 

11 

11 

IS 

J* 

its 

ri* 

»» 

k« 

21**1 

21 

22 

21 

25 

a or 

2*0 

. >7* 

150 

-22**0 

10* 

tor 

*9 

101 

20* 

It* 

li* 

7* 

2254* 

2* 

or 

21 

2* 

20* 

200 

1*2 

102 

221*7 

*2 

17 

24 

*0 

21* 

2*7 

Ik* 

no 

21*** 

• 7 

*o 

•2 

** 

111 

201 

17* 

10* 

22177 

27 

* 20 

27 

2* 

4HT 

—2*2 — 

IM 

— ua 

—non 

*4 

*0- 

*2 

*0 

221 

27* 

M* 

11* 

join 

7* 

*7 

•7 

71 

22* 

12* 

222 

15* 

27022 

«* 

10 

SI 

*7 

220 

2*« 

I** 

• 12 

22012 

20 

22 

20 

2* 

217 — 

—ow- 

•*i 

*0 

21721 

10 

10 

27 

*0 

**a 

ns 

IM 

*• 

17*01 

11 

JO 

J* 

J* 

2*« 

It* 

it 

71 

*1*1 

11 

27 

20 

21 

-2*0- 

m~ 

IJ4 

lit 

-20*1* 

•0 

2* 

11 

*0 

2*2 

112 

rJ 

71 

1210* 

12 

22 

la 

J* 

**• 

I3i 

*50 

*7* 

1*1*1 

101 

101 

14 

00 

— «r 

“22 J 

to* 

1*2 

1 '.2*2 

«« 

J* 

at 

«* 

21* 

»** 

2*1 

—2*0 

IMIS 

IIS 

124 

12a 

•12 

-lil 

42*- 

-** 

-**- 

>H*27 

22 

I* 

17 

21 
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